Personal and Ubiquitous Computing
https://doi.org/10.1007/500779-024-01812-w

ORIGINAL ARTICLE q

Check for
updates

Cultivating empathy through narratives in virtual reality: a review

Christos Hadjipanayi'® - Maria Christofi' @ - Domna Banakou'?® . Despina Michael-Grigoriou’

Received: 31 January 2023 / Accepted: 10 May 2024
© The Author(s) 2024

Abstract

In recent years, there has been a growing interest in the potential of virtual reality (VR) as a powerful tool for storytelling
and as a means of promoting empathy. This systematic review examines 20 research papers that were deemed relevant based
on inclusion and exclusion criteria from a database of a total of 661 papers to investigate the use of VR for empathy-building
through immersive storytelling. Thematic analysis of the interventions revealed that most of the narratives focused on the
experiences of victims of abuse, social minorities, and individuals affected by medical conditions or political ramifications.
These fall under three types of digital narratives identified as (a) personal, (b) historical, and (c) educational. Changes in
empathy are identified either through comparisons with non-VR narratives or pre- and post-interventions. Interaction tech-
niques, VR affordances, and methods to measure empathy are further identified. The review concludes that while VR shows

promise as a tool for promoting empathy, more research is needed to fully understand its potential and limitations.
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1 Introduction

Storytelling has a long history, dating back thousands of
years to primitive times, when humans first developed the
ability to communicate [1]. The practice of storytelling
emerged from basic needs such as sharing experiences and
daily life with others and later became a form of entertain-
ment and a means of recording history. Prior to the invention
and adoption of written forms of communication, humans
relied on drawings (dating back to the stone age), poems,
songs, and dance [2]. In the early days of storytelling, any-
one could be considered a storyteller, from those telling
stories in family unions to those singing songs and chants.
As the forms of communication evolved over time, people
became more skilled, and professional storytellers emerged
in various cultures such as the Medieval Bards in Europe [3],
who entertained with their music and poems while preserv-
ing history.
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Though defining “storytelling” can be challenging as
scholars from different disciplines offer various definitions,
it can be simply described as the act of communicating to
an audience a story as a series of events [4]. Typically, a
story has a linear nature and flows from beginning to end.
However, the same story can be narrated in many different
ways, such as a narrative of flashbacks (going backwards in
time) or a random series of events. Both tell the same story,
but the order of the events creates a completely different
experience for the audience [5]. Nordquist [6] identified five
elements that can define a narrative, namely, a plot, a setting,
the characters, a conflict, and a theme. The plot refers to the
series of events that occur in a story, while the setting is the
location where the events are happening in time and place.
The characters are the people in the story who drive the plot
and are either impacted by it or are passive bystanders who
witness the unfolding events. Conflict is the problem that is
sought to be resolved, and finally, the theme provides the sto-
ry’s framework and usually includes the moral of the story.

1.1 Virtual reality and immersive storytelling
With the rapid technological advances and the world becom-
ing as digitized as ever, technology has had an impact on

the art of storytelling [1]. Digital storytelling emerged as
the art of narrative expression through the combination of
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digital media including graphics, text, recorded audio nar-
ration, video, and music [7, 8]. Digital stories, much like
traditional storytelling, center around a particular theme and
often reflect the storyteller’s perspective. Robin [9] catego-
rized digital story types into (i) personal narratives: stories
that recount specific incidents in a person’s life, (ii) histori-
cal documentaries: stories that highlight past events, and
(iii) stories that convey a particular concept. Storytelling
can create more intense emotional experiences for both the
teller and the audience [10]. In interactive media like video
games or immersive VR applications, it has been argued that
the emotional impact of the narrative can be quite distinct
from other traditional forms of storytelling, such as books or
movies. Qin, Rau, and Salvendy [11], for example, describe
the unique characteristics of game narratives as follows:

(i) Interactivity: unlike traditional forms of narrative,
where the audience receives information passively,
in games, the interaction is a form of actively partici-
pating in the narrative. Players can interact with the
world and other characters and advance the story, and
when the game involves player choices, then they can
control and change the narrative of the game through
their actions.

(i1) Structure: Salen and Zimmerman [12] identified
two structures for understanding the narrative com-
ponents of a game, referred to as the embedded nar-
rative, which provides the player with the context of
the game, and the emergent narrative, which arises
solely from the player’s decisions and actions.

Virtual reality (VR) is a narrative medium that is gaining
popularity alongside traditional mediums such as written
literature, cinema, and theater [13]. In fully immersive VR,
the user is immersed in a 3D environment that is realized
through computer-controlled display systems that allow
them to interact with the environment [14]. Immersion is one
of the core characteristics of VR and refers to the technical
capabilities of a system, including among others wide field-
of-view vision, head tracking, high-resolution displays, and
auditory and haptic feedback [15]. The degree of immersion
experienced by the user is determined by how closely the VR
system mimics the physical world by supporting natural sen-
sorimotor contingencies [16]. Fully immersive VR systems,
such as those that utilize head mount displays (HMDs), can
provide complete immersion as they are capable of closely
simulating reality, by enveloping the user entirely within
the virtual environment and enabling perception through the
use of their entire body. Moreover, navigation is most com-
monly endocentrically experienced, which is similar to the
way we navigate in a physical environment. In contrast, non-
immersive VR systems, such as desktop-based systems (e.g.,
videogames), offer a limited view of the virtual environment
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that users can interact with indirectly through a keyboard,
mouse, or other input device by controlling virtual proxies
(e.g., virtual avatars).

In fully immersive VR systems, if sensory perception
from the real world is successfully substituted, then the brain
cannot but recognize virtual reality as absolute reality, even
though only on a subconscious level [15]. This leads to the
perceptual illusion of one actually being located in the vir-
tual world depicted by the VR system, despite them being
aware that it is computer generated. This has been defined as
Place Illusion (PI) [17]. More importantly, VR experiences
can also lead to what is known as Plausibility Illusion (Psi),
which pertains to the likelihood of the events taking place
in the virtual world really happening [18, 19]. It can relate,
for example, among others, to the acting of the characters in
the story and them being perceived as autonomous sentient
entities instead of artificial contraptions that seem to be pro-
grammed to act in specific ways [18]. Interestingly, Psi is not
related to photorealism or the quality of computer graphics,
as even cartoony representations can elicit it [20], though
it has been shown that realistic rendering is more likely to
result in higher levels of Psi [21]. PI and Psi together are
generally referred to as presence, and it has been shown
that VR can elicit stronger sense of presence and stronger
emotional responses compared to traditional forms of media
[22]. Furthermore, in VR, it can be programmed so that a
user’s real body is substituted with a life-sized spatially coin-
cident and aligned virtual one, and the person can expe-
rience the events from the first-person perspective of that
body. This process of what is referred to as VR embodiment
gives rise to the illusion of Body Ownership, whereby the
user perceives, under successful multisensory integration, a
life-sized virtual body (or body part) as their own [23, 24].
The unique affordances of VR, especially with respect to
high levels of immersion, the illusions of presence and body
ownership, and the high level of interactivity, transform it
into a medium distinctively different from any other form of
media [25, 26].

Real-life non-fictional stories deriving from individu-
als’ personal experiences are very often the subject of VR
narratives and communicated as compellingly as any other
fictional VR narrative. VR can transport the user in a simu-
lated location that might be otherwise inaccessible and offer
the opportunity for individuals from diverse communities
with different lifestyles and habits to share their stories [27].
Although such narrative experiences can also be communi-
cated through other media, the unique aforementioned quali-
ties of VR, namely, immersion and the illusions of presence
and body ownership, make it an exceptional storytelling tool.
In fully immersive VR, users can actively play a part in the
story through their actions, reactions, and exhibited behavior
while interacting with the virtual world. This unique charac-
teristic of allowing the user to directly live through another
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person’s perspective and experiences and actively engage
in a story has led to the exploration of VR’s potential for
studying and enhancing empathy. Nevertheless, the idea of
fully immersive VR as a catalyst for empathy is still debated
due to unclear interplay between presence, immersion levels,
and empathy [28].

1.2 Empathy

Empathy refers to the ability of someone (empathizer) to
understand and share the feelings of another individual
(social target) [29, 30]. Perspective-taking on the other hand
refers to one’s cognitive capacity to perceive the world from
another person’s viewpoint and is referred to in the litera-
ture as “cognitive empathy” [30, 31]. Although traditional
techniques for perspective-taking exist (empty chair) [32]
where a person can mentally transport into the mind of
another in order to experience the “other” as the “self” and
thus facilitate understanding of one’s view, the experienced
level of empathy varies depending on several factors that
are still being researched. These can include the emotional
responsiveness of the empathizers and their perspective-tak-
ing ability [30], as well as the often-overlooked contextual
framework of the storytelling narrative in conjunction with
the intersubjectivity of the empathizer [33]. According to
humanistic psychology, empathy can be effectively culti-
vated through social interactions, such as performing chari-
table deeds and listening to stories about the hardships of
similar “others” and observing them as they strive to achieve
a meaningful goal [34].

The idea that people can vicariously experience the lives
of others through stories and develop empathy by witnessing
the actions of “similar others” has a basis in neuropsychol-
ogy. According to the theory of “embodied simulation,” the
mirror neuron system of the human brain generates an auto-
matic, implicit, and unconscious internal modeling experi-
ence of observed actions, sensations, and emotions that are
harmonized on the observer’s body [35]. This internal mod-
eling experience is particularly activated when the observed
actions are perceived as meaningful and achievable by the
observer, making it possible to narrate the story of how a
similar or even a dissimilar other (with the help of supple-
mentary brain areas) approaches a goal-oriented endeavor
[36, 37]. This is a complex internal process that is affected
by multiple factors relevant to a storytelling experience,
some of which are context, the relationship between the
observer and the actor, the actions performed by the actor,
and individual factors specific to the observer or the actor,
such as cultural background and moral standards [36]. In
the present review, the observer and the actor equate to the
empathizer and the social target respectively.

Immersive VR storytelling can provide a novel way to
cultivate empathy and prosocial behavior by allowing the

empathizer to experience first-hand or observe from a close
distance, as in real life, stories of similar others outside of
the sphere of imagination. Through active roleplay and mul-
tiple perspectives, users can relive experiences and gain a
deeper understanding of different social targets. Individuals
who seek to enrich their empathic capacity no longer have
to rely solely on in vivo social encounters or their imagina-
tion, which can be laden with erroneous preconceptions and
biases. Well-informed and impartial experiences of prosocial
value that delineate what it is like to be somebody else can
be created and disseminated through VR. When meticu-
lously crafted, narratives can allow one to understand the
context of another individual’s affective and cognitive situ-
ation, and how an experience is meaningful for them.
Numerous renowned corporations and organizations
have ventured into the realm of VR empathy by creating
primarily 360° (degrees) VR films. Examples include char-
ities like the International Rescue Committee (IRC)! and
Amnesty International,” which aim to transport viewers in
the worlds and lives of refugees around camps in Lebanon
and Syria, respectively. In 2015, the United Nations initiated
an immersive storytelling program called United Nations
Virtual Reality (UNVR) which depicts disadvantaged peo-
ple’s experiences around the world, thereby inspiring view-
ers towards taking action for social change and increasing
their empathic response. HTC and Meta have also developed
VR programs dedicated to promoting social welfare, such as
“VR for Impact” and “VR for Good”,” respectively.
Nevertheless, the efficacy of these experiences and other
360° films, as well as journalistic and artistic VR storytelling
projects, remains unclear as they have not been experimen-
tally studied. This review aims to go beyond these works
and analyze how researchers have approached studying the
use of VR to induce empathy through custom immersive
storytelling applications. The review seeks to answer three
questions: (i) which areas or topics have been integrated
into immersive VR applications in research to study empa-
thy, categorized according to Robin’s types of digital narra-
tives as mentioned above [9] (personal narratives, historical
documentaries, and stories that inform about a concept); it
will also seek details regarding the VR technology used and
whether perspective-taking and embodiment were incor-
porated; (ii) the effectiveness of the immersive VR inter-
ventions that have a storytelling component for achieving
a change in empathy compared to non-VR experiences
reported in these studies; and (iii) the investigation of the
methods and instruments used for measuring empathy. The

! https://www.amnesty.org/en/
2 https://unvr.sdgactioncampaign.org

3 https://www.oculus.com/vr-for-good/
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manuscript builds on previous work [38], expanding on the
first two questions and extending it with the third.

2 Research methodology

The methodology employed in this study is a systematic
literature review, which was chosen because it focuses on
identifying, evaluating, and summarizing the findings of
all relevant studies over a topic, thereby making available
evidence more accessible to researchers [39]. According to
[40], this method is also used when examining “the feasi-
bility, appropriateness, meaningfulness or effectiveness” of
the methods used, which we take into consideration in this
review. In this section, we present the process of selecting
the relevant manuscripts, while the inclusion and exclusion
criteria are established in order to specify the character-
istics of the manuscripts that are deemed relevant for the
review. The authors MC and CH ensured consensus between
them throughout every step of the procedure, including data
extraction and source quality assessment.

2.1 Inclusion criteria

The inclusion criteria were (i) manuscripts published in
English, (ii) manuscripts on the topic of VR that include
a storytelling/narrative component; although not always
explicitly referred to as “narratives” or “storytelling” in the
manuscripts, the terms were manually identified in each
manuscript and described as VR experiences where the user
is guided through a series of events unfolding as a storyline
around them in the virtual world; (iii) manuscripts that stud-
ied empathy, and (iv) peer-reviewed academic manuscripts
(research articles, and quantitative studies).

2.2 Exclusion criteria

The exclusion criteria were (i) manuscripts using exclu-
sively non-immersive VR or other non-VR approaches (e.g.,
desktop and console videogames or desktop VR), (ii) man-
uscripts using exclusively 360° videos, and (iii) commer-
cially available VR applications. To ensure that the reviewed
studies can be easily compared, it is crucial to maintain a
high level of homogeneity. Towards this end, commercial
applications (finished products with multiple components
irrelevant to the subject) that were created primarily to enter-
tain, educate, or inform and secondarily to induce empathy
in a serendipitous manner would be incompatible to allow a
productive comparison. Thereby, commercial applications,
even when designed to evoke empathy, were excluded from
the review to maintain consistency, as they do not adhere to
the scientific method.
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2.3 Search methods and outcomes

A search was conducted in the following electronic data-
bases, which were regarded as possible venues for VR
research: IEEExplore (64), ACM Digital Library (72),
Eurographics Digital Library (1), Scopus (132), WebOfSci-
ence (111), Springer Link (115), ScienceDirect (41), Pub-
Med (125). The search keywords used to define whether a
paper meets the inclusion criteria by analyzing the keywords
and abstract of the paper under consideration were “virtual
reality” AND “empathy.” The database search yielded 661
manuscripts in total that were published between 2010 and
2022 when this review was completed. Due to the prevalence
of the term “storytelling” and “narrative” in many research
areas, such as narrative-type reviews, incorporating these
keywords in the search resulted in numerous irrelevant pub-
lications. We carefully examined the retrieved papers after
familiarization with the text to ensure their relevance to the
narrative criteria of each intervention.

2.4 Data extraction

The screening and selection of the manuscripts were carried
out on www.rayyan.ai, which is a web tool developed to
help researchers carry out collaborative literature reviews
[41]. After all the sources were uploaded to Rayyan, the
661 publications were manually categorized as duplicates
(292), irrelevant (427), and relevant (62) based on their title
and abstract. The classifiers of the web tool were used in
order to distinguish the randomized controlled trials, which
were most pertinent to the present research. The authors MC
and DMG went through the titles and abstracts to eliminate
articles that did not meet the eligibility criteria.

2.5 Quality appraisal

Once the data collection stage was completed, a quality
appraisal of the papers was conducted. The authors MC and
DMBG assessed the full text of the remaining articles both
independently and together to determine potentially eligible
articles. After a thorough examination of each one of the
62 relevant manuscripts, 42 manuscripts were removed as
they did not meet the inclusion criteria, or they fall under
the exclusion criteria. The selection process was discussed
by the authors, which served as a part of the quality assess-
ment, along with the criteria mentioned above. The final
total number of manuscripts included in the analysis for the
present review was 20 (Fig. 1).

2.6 Data synthesis

The extracted data from the 20 manuscripts were grouped
by the type of digital story they used. Additionally, we
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Fig. 1 Flow diagram of the
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examined and presented whether interactivity, perspective-
taking, or embodiment was incorporated in the VR applica-
tions. In the results, we present an overview of the studies,
the VR technology and game engines used, and the catego-
rization of the manuscripts according to Robin’s types of
digital story [9], and lastly, we report on the effectiveness
of immersive storytelling in inducing empathy and suggest
future directions.

3 Results

An overview of the 20 selected manuscripts indicates
that the use of immersive storytelling in VR for inducing
empathy has rapidly grown in the last 6 years, as all of the
included papers were published since 2016, with a 25% of
them (n=15) in 2018 and a 30% (rn=06) in both 2020 and
2021. Regarding the equipment, the VR head-mounted dis-
plays that were utilized in the studies cited by the authors
were primarily the HTC Vive, as indicated by 10 of the

manuscripts. Additionally, Oculus devices were employed
in eight of the studies, and the nVisor SX III was used in one
study. In terms of the game engines utilized to create the VR
applications mentioned in the manuscripts, Unity was used
in eight of the studies, while Unreal Engine 4 and NeoAxis
were utilized in one study each.

3.1 Types of digital narrative

One of the aims of this review was to classify the selected
manuscripts based on the type of digital story as outlined
in [9]: (i) personal narratives which are stories that con-
tain details about incidents in an individual’s life, (ii) his-
torical documentaries that showcase past events, and (iii)
stories that educate the viewer about a particular concept
through an experiential approach (educational). Occasion-
ally, the manuscripts included in the review had overlapping
themes. In Mado et al. [42], for example, two different VR
applications were used for the two experimental conditions.
One focused on raising awareness for ocean acidification,
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and the other depicting a person who became homeless. In
[43] and [44], participants were embodied in the avatar of a
man with Asperger’s syndrome who faced difficulties in his
social interactions at his workplace and an isolated woman
who was suffering from major depressive disorder, respec-
tively. These studies, which enable the viewer to learn about
these conditions while experiencing the world through the
eyes of the characters, are relevant to both personal narra-
tive and educational digital narrative themes. Kors’ study
[45] is another example of a manuscript that falls into two
categories. Participants played a VR game that was designed
to foster empathy for evacuees from the 2011 Fukushima
Daiichi nuclear disaster. Participants assumed the role and
perspective of a reporter tasked with interviewing an evac-
uee and collecting objects that triggered vignettes narrating
stories about the disaster. As such, this manuscript used both
a personal narrative and a historical documentary type of
narrative. Next, we present a summary of the types of nar-
ratives identified in the other included studies.

Personal narratives Of the manuscripts included, 65%
(n=13) solely employed a personal narrative type in their
VR application, while 85% (n=17) included at least a per-
sonal narrative. We attempted to categorize the studies that
included a personal narrative into subthemes. The most
prevalent subthemes in the manuscripts were (i) narratives
concerning victims of mental and physical abuse, (ii) nar-
ratives about individuals belonging to stigmatized social
groups and the discrimination they face, and (iii) narratives
about individuals with a syndrome, disease, or disorder.
Narratives concerning victims of mental and physical abuse
involved research on topics such as bullying in school [46];
teacher training about multiculturalism and verbal bullying
[47]; domestic violence between intimate partners, with the
abuser taking on the victim’s role [48]; and parent—child
relationship, with mothers placed in the child’s perspective
[49]. Narratives about individuals that belong to stigmatized
and discriminated social groups included stories about peo-
ple of different race [50], immigrants and minorities [51,
52], and the experiences of a homeless person [53] and a
drug user [54]. Studies about individuals with a special
condition involved research about patients with chronic
pain [55] and dementia [56]. A personal VR narrative that
did not fit into the established subthemes was the study in
[57], which described users embodying a boy having a den-
tal check-up. The study aimed to examine empathy among
dentistry students, who needed to learn how to make young
children comfortable during their first visit to the dentist’s
office.

Historical documentaries Two studies discussed in [58] and

[59] employed a narrative that recreated significant events
from the Kokoda military campaign in Australia between
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Australian and Japanese soldiers during the Second World
War. These studies aimed to immerse history class students
in the hardships that the soldiers had to overcome. How-
ever, while [58] aimed to evaluate the effectiveness of a VR-
based pedagogical method, [59] focused more on exploring
the interactivity and empathy aspects in immersive VR by
addressing engagement and interest to acquire knowledge
about past events.

Educational The study described in Blythe et al. [60] incor-
porated an environmental theme in the narrative and aimed
to investigate the impact of optimistic or pessimistic sto-
rylines on empathy regarding the future of humanity. The
“optimistic” scenario depicted a world that prioritized envi-
ronmental sustainability, while the “pessimistic” scenario
depicted a world marked by resurgent nationalism, regional
conflicts, and environmental degradation.

3.2 VR embodiment and perspective-taking

Out of the 17 selected manuscripts that included a per-
sonal narrative, only two [46, 56] did not utilize either
perspective-taking or embodiment techniques, whereas
the vast majority (75%, n=14) employed both techniques.
In [46], particularly, a video campaign about bullying was
adapted in immersive VR, and the users assumed the role
of a bystander to a bullying incident without any informa-
tion about the bystander’s character. The authors of [56]
explain in detail the reason for deviating from the norm by
opting for a disembodied perspective in the VR experience
of visiting a woman with dementia. They argue that being
“with” rather than “in the shoes of”” another person is a valid
way of inducing empathy, as this is the default and only
available approach for cultivating empathy among humans
in the real world. Therefore, the social target (i.e., woman
with dementia) is viewed as the other from a fly-on-the-
wall perspective. However, on the topic of dementia, the
lack of a visible body for the user contributes to questioning
whether the user is for the woman another figment of the
woman’s hallucinatory delirium (as she appears to converse
with imaginary people alongside the user). In this case, the
disembodiment of the user seeks to complement the narra-
tive component by proposing a supernatural interpretation
to the user’s disembodiment.

There were several instances where VR applications inte-
grated real-time full-body tracking, such as in [49], where
the Optitrack full-body motion capture suit was used to place
participants in the virtual body of a child in a first-person
perspective (1PP). This experience elicited child-like feel-
ings in users and allowed them to view a virtual human pre-
senting as a mother in the virtual environment, which was
essential for the positive or negative mother—child relation-
ship that was enforced by the two scenarios. Similarly, in



Personal and Ubiquitous Computing

[54], participants embodied a person succumbing to drug
abuse using the Xsens Awinda full-body motion capture suit
and ManusVR Xsens edition gloves for finger tracking. The
avatar of the drug user worked as an indicator of the ruin-
ous physiological changes caused by drug abuse, enhancing
feelings of empathy and apprehension. In [48], male partici-
pants incarcerated for domestic violence embodied a virtual
female undergoing violent behavior by her (virtual) husband
using the Microsoft Kinect for full-body tracking, which
swapped the power dynamic between abuser and victim.
This experience bolstered empathy in participants by plac-
ing them in the body of a helpless domestic abuse victim.

3.3 Changes in empathy

One of the questions addressed in this review as previously
stated was whether immersive VR methods are found to be
effective based on the measures used to assess them and how
they compare to other conventional or digital methods. We
address this below.

Comparison with other non-VR narrative methods First,
we present the results from the comparison studies (n=_8).
In only 37.5% (n=3) of these studies, the immersive VR
method was found to be significantly more effective in
inducing empathy compared to the methods it was compared
with. For example, in [58] and [59], the developed Kokoda
VR application was compared to its 360° equivalent, and
in both cases, participants in the VR group showed a sig-
nificant increase in empathy compared to those in the 360°
video group. Moreover, one of the two studies presented in
[53] showed that participants in the VR perspective-taking
task condition reported feeling significantly more empa-
thetic for the homeless man presented in the narrative than
participants in the traditional narrative perspective-taking
condition (written information) immediately following the
intervention, and in [42], it also changed later behavior (par-
ticipants were more likely to sign a petition form about the
homeless). Nevertheless, when VR applications were com-
pared with more traditional narrative methods such as text
or video, immersive VR was not found to be significantly
superior in most cases [43, 46, 53, 54, 60]. The effects of
immersive VR were similar to those of Desktop equivalents
in [53] and [54] that compared perspective-taking with the
support or not of natural sensorimotor contingencies. In [43]
and [46], no differences in empathy towards people with
Asperger’s syndrome or victims of bullying were found
when comparing text and video interventions, respectively,
to a VR intervention. Despite the high empathy scores of
the VR intervention compared to relevant transcripts in [53]
and [60], participants’ empathy regarding homelessness and
other humanitarian issues respectively, eventually returned
to baseline scores.

Immersive VR only Here, we present the results from the
studies in which only immersive VR methods were used in
the experimental group(s) (n=12), with eight studies exam-
ining the effectiveness of VR in evoking empathy. Studies
presented in this subsection focused on the content of the VR
application rather than the technology used (immersive vs
non-immersive) and comparing it with other non-narrative
methods. In some studies, all participants were exposed to
the same scenario and post-measures were contrasted with
pre-measures [45, 48-50, 55-57, 61], while others compared
different viewing perspectives (first vs third) [44], different
scenarios [42], or alternative versions of the same scenario
[44, 59]. Studies for which all participants were exposed
to the same scenario found promising results, with most
showing a significant change in empathy scores before and
after the intervention [45, 48, 50, 56, 57]. Only two cases
showed no significant change in empathy pre- and post-
intervention [55, 61]. In [61], even though four subscales
of empathy were measured, only one of them (empathic
concern) showed a significant connection to the altruism-
themed VR narrative, as participants who had the propensity
of saving the life of a stranger to their own detriment were
found to be motivated by empathic concern. In [55], even
though there was a significant change in the constructs meas-
uring empathy from the Empathy Scale, which was adapted
for the purposes of the study from the Compassion Scale,
empathy itself remained unchanged throughout the course
of the experiment. Studies that compared different viewing
perspectives or scenarios were largely inconclusive. In one
study [44], a happy versus sad narrative (or a sad ending)
was compared, and the results were contrasting. For exam-
ple, in the experimental group that experienced the posi-
tive ending, in which the woman of the scenario found the
willingness to reach out for help and managed to cope with
her mental illness, a significant correlation between dispo-
sitional empathy and affective arousal was found. However,
in the case of [60], the increase in empathy was significantly
larger for the pessimistic scenario. No significant effect on
empathy was observed when comparing embodying ingroup
versus outgroup members [51], first- versus third-person
perspective [52], or showing different scenarios with unre-
lated social targets and contexts [42]. Table 1 presents the
reported main results. Supplementary Table S1 provides
a detailed overview of the included manuscripts and their
characteristics (VR devices, affordances, content design,
empathy-related significant outcomes).

3.4 Study measures
While some papers utilized a combination of methodological
tools to measure empathy [49, 53], most relied on a single

questionnaire-type instrument. Among these, the Interper-
sonal Reactivity Inventory (IRI) was the most commonly
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Table 1 Summary table of main findings

Characteristic VR applications for studying empathy (N=20)
Category/Theme Subcategory/subtheme N
Interaction High - 9
Low - 11
Narratives Personal Victim of abuse 17
Out-group discrimination
Having a special condi-
tion
Other
Historical - 3
Educational - 4
VR affordances Full-body tracking - 3
Perspective-taking - 14
VR efficacy Comparison studies Significantly high 3
in inducing Non-significant 5
empathy VR only studies  Significantly high 6
Non-significant 2

used psychometric test, with six papers using some version
of it [43, 44, 51, 53, 54, 61]. The IRI contains 22 items
and measures empathy on a 5-point Likert scale [62]. Other
notable tools include the Comprehensive State Empathy
Scale (CSES) [56] and the Jefferson Scale of Empathy [57]
which are 30-item and a 20-item questionnaire, respectively,
with higher scores indicating higher empathy. Some papers
measured empathy using qualitative data based on affec-
tive responses of participants with respect to the narrative
components of the VR experience [45, 50]. Similarly, emo-
tion recognition through validated tests such as the Mind in
the Eyes and the Face-Body compound were used to cap-
ture signs of empathy [48, 49]. Indicators of high empathy
were also identified through neuroimaging measures, as
[61] found that people who demonstrated altruistic behavior
(i.e., willing to risk their lives to save others) had a larger
than average right interior insula. Empathic concern was
measured between altruist and non-altruist participants,
with altruists reporting higher empathic concern but not
statistically significant to non-altruists. However, it was
later revealed that this outcome was the result of measur-
ing empathic concern on a non-continuous subscale of the
IRI, as repeating data collection using a continuous scale
yielded a significant connection between empathic concern
and altruistic behavior. Ad hoc questionnaires were used in
a few papers as established instruments were not applicable
to their specific research needs [47, 58].

Additional parameters were measured in these studies in
addition to empathy. These included the knowledge acquired
[43] and the emotional responses to the VR experience, and
the degree of VR illusions induced during the intervention
[44]. These parameters were commonly measured through
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either ad hoc questionnaires or established methodological
tools that were adapted according to the specifications of
each study. To measure presence, for, example, studies used
established tools such as the Social Presence Scale [53] and
the Ingroup Presence Questionnaire (in conjunction with
EEG measures) [47] that was adapted or integrally used
according to the specifications of each study.

3.5 Interaction

As previously discussed, [11], interactivity is a distinctive
attribute of immersive VR narratives, and one of the factors
examined in this review. The findings are somewhat varied,
as 55% of the included manuscripts (n=11) revealed that
users were unable to interact with the narrative in any way,
whether it be through manipulating virtual objects, interact-
ing with virtual characters, or navigating the virtual space.
Instead, they were only able to observe the events that were
happening around them.

For the remainder of the papers (n=9), the forms of inter-
action included in the studies mostly focused on interaction
with virtual objects and navigation techniques within the vir-
tual environment as part of the participants’ familiarization
with the virtual space. In these studies, the users were able
to explore their immediate surroundings and interact with
objects in their view. Examples of these interactions with
the virtual environment include choosing household items
for packing up before permanently leaving a house due to
eviction [42, 53]. These two studies indicated that interactiv-
ity with virtual objects was applied for enhancing the sense
of presence inside the virtual environment in order to elicit
stronger emotional responses that can potentially impact
empathy. Nevertheless, the interaction with virtual objects
in both [53] and [42] was an optional choice for users and
had no effect on the duration or the course of the overall VR
experience. In other words, interactions with virtual objects
did not seek to impact the course of the scripted narrative in
a meaningful way but rather to provide the illusion of having
agency over the narrative as well as a sense of realism by
stimulating sensorimotor integration. Among these studies,
no effects were reported on the elicitation of empathy based
on interactivity.

In [43] and [44], participants in virtual rooms could interact
with objects that served as “points of interest” by focusing
their gaze on them for a few seconds. Triggering these points
of interest by using the gaze control system activated a brief
storytelling narration from the perspective of the virtual char-
acter (avatar), and each narration contained a recollection that
was relevant to the specific virtual object. The VR experience
concluded only after all points of interest were discovered by
the user, and therefore, this type of interaction with virtual
objects was an integral part of the intervention narratives found
in both these studies. Similarly, in [45], VR users could select



Personal and Ubiquitous Computing

and pick up objects, which triggered story-relevant vignettes,
in a house of an evacuee. At the end, users were encouraged
to draft a report about their experience, based on the retrieved
objects. No explicit findings, nevertheless, are reported with
respect to this type of interactivity being a driving force for
enhancing empathy, though, for example, it increased realism.
Finally, the studies described in [51, 52, 61], and [55]
incorporated a combination of interactions with the virtual
environment. For example, in [51], users could interact with
household items in the virtual environment, similarly to studies
[53] and [42], but study [51] used this item-picking activity
to contextualize the narrative by providing items that were
relevant to the identity formation of the embodied character.
Specifically, one of the items that could be found in the virtual
environment was the character’s ID card. This card revealed
weather the VR user was embodying the avatar of an immi-
grant or a native citizen. Regardless, the character was eventu-
ally led by the narrative to perform tasks as a food vendor by
manipulating different objects, again as part of the exploration
of the virtual environment. Then, they witnessed a confronta-
tional encounter with a virtual human in the role of a customer,
who insulted them. There was, nevertheless, no further option
for social interaction between the vendor and the customer.
Contrary, in the second study mentioned in [52], users who
witnessed discriminatory behavior among company employ-
ees had the option to intervene, do nothing, or walk away,
thus offering them the option of interactivity with the narrative
through determining the outcome. In [61], users navigated a
burning building and had the choice to either ignore or save
a virtual human in a life-threatening situation. Unlike in [51]
and [52], social interaction in [61] was not verbally constructed
but was rather presented as a choice for the user to make (i.e.,
through a number of button-clicks to rescue the trapped virtual
person). In this instance, the strenuous button-mashing process
necessary for rescuing the person is deliberately employed to
virtually convey the physical effort needed for lifting the heavy
cabinet that trapped the person beneath. This example shows
how avatar controls, and their relation to the environment can
significantly impact the storytelling experience. A better exam-
ple of this is portrayed in [55], where the focus is to simulate
chronic pain. Controlling the avatar of the person with chronic
pain is designed to be deliberately inconvenient (e.g., loose
hold on virtual objects), as the character of the narrative is
vocal about her chronic pain issues and the fact that she must
exert great effort to perform tasks, such as baking a cake.

4 Discussion

Immersive storytelling through VR presents a host of chal-
lenges, including both technical and creative aspects, but it
also offers the potential to create scenarios and experiences
that are difficult or impossible to replicate in the physical

world due to practical or ethical reasons [63]. Over the
past decade, there has been increasing interest in the use
of immersive storytelling in experimental VR to study how
participants empathize and process their own experiences
and those of others. Though VR has been regarded as the
“ultimate empathy machine” [29], this notion has recently
come under scrutiny by many researchers [33, 64, 65]. In
this review, we provide evidence that immersive storytelling
in VR can be a very powerful tool for studying empathy, but
there are still several unanswered questions that require fur-
ther investigation, as the results have not been consistently
in favor of immersive VR methods over other traditional
narrative techniques. One area that has received limited and
inconclusive research attention is the long-term impact of
empathetic narrative storytelling on behavioral change [53,
60, 66].

The results of this review indicate that the dominant nar-
rative themes explored by researchers concern narratives
about other people’s life hardships. These include victims
of mental and physical abuse, homelessness, substance abus-
ers, and immigration, as well as individuals with health syn-
dromes or disorders like chronic pain, dementia, and Asper-
ger’s. In these studies, participants are embodied in or take
on the perspective of these groups in order to live through
their stories and gain an understanding of the discrimination
they encounter in their daily life. First a comparison of the
effectiveness of these immersive narrative VR methods with
other narrative mediums revealed that in only a minority of
cases (three out of eight) VR was significantly more suc-
cessful in inducing empathy. This finding is in line with the
recent review, by Sora-Domenjé [33], which challenges the
idea of immersive VR for inducing empathy. The author sug-
gests that empathy can be affected by individual cultural and
personal characteristics, rather than being solely depend-
ent on the medium. Nevertheless, in the studies where no
comparison with other mediums was made, but rather VR
was used as a method to test changes in participants’ empa-
thetic responses before and after their experience, the results
were more promising, as significant increases in empathy
scores were found. From a social-psychological perspective,
embodiment in VR where participants experience having a
virtual body can lead to changes in their attitudes and behav-
ior to correspond to what they think would be expected from
a person with that type of body, a concept known as the
“Proteus effect” [67]. Past research has argued [68], [69] that
the Proteus Effect heavily relies on stereotypical generaliza-
tions that the individual carries, which are extremely sub-
jective and thus can fail to elicit the intended behavioral or
attitudinal assimilation during the VR experience. Therefore,
caution must be exercised in using this effect for empathy-
related VR simulations, as each avatar user should ideally
participate in their avatar design process [68] to ensure cor-
respondence between avatar appearance and desired traits.
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In attempting to avoid these stereotypes, VR simulations
for empathy may inadvertently create a one-dimensional rep-
resentation of a person from a stigmatized group, usually in
the role of a victim, which can be seen as propagating another
problematic stereotype (e.g., black people are submissive).
Additionally, there is a risk that users may take pleasure in
experiencing the embodiment of a virtual other who under-
goes traumatizing events, known as “toxic embodiment,”
which can lead to a misguided sense of absolution regarding
the mistreatment of social targets in real life [65]. To mitigate
these issues, it is important for VR storytelling narratives
to be nuanced and avoid portraying people of stigmatized
groups through purely moralistic and simplistic viewpoints.
This will help to ensure that the educational competence of
VR simulations in inducing positive attitudes is not under-
mined by the technology-specific characteristics and potential
for pleasure that may be associated with toxic embodiment.

When comparing the effects of different scenarios on
empathy, it appears that empathy is minimally impacted.
However, the limited number of VR studies on perspective-
taking, embodiment, and empathy prevent us from drawing
definitive conclusions. One study [70] compared the impact
of an immersive virtual experience of intimate partner vio-
lence from the victim’s (first- person) and a neutral observ-
er’s perspective (third-person). The first-person perspective
induced stronger emotional and physiological reactions, cre-
ating feelings of fear, helplessness, and vulnerability. While
this finding is intriguing, it raises concerns about the ethical
use of VR simulations to elicit empathy for social change.
Kenwright [71] notes the potential harm of psychologically
traumatizing individuals who have experienced abuse, or
creating incorrect impressions, for example, in the minds of
children, who may have difficulty distinguishing between
reality and fiction. Additionally, according to the “embodied
simulation” theory, experiencing abuse in a simulated envi-
ronment with enhanced sensory input could potentially teach
users how to be abusers, even if it is conducted safely [72].

The selected studies all used self-reported questionnaires
to measure empathy, which may be subject to social desir-
ability bias and could explain some of the conflicting results
[73]. Participants may respond in a way that is favorable
to the researchers, which can interfere with both average
tendencies and individual differences among participants.
While self-reports are the most popular tool for measuring
empathy due to their ease of use and quick analysis [74],
other methods have been proposed. For example, fMRI acti-
vation paradigms can expose areas of the brain related to
empathy processing [74], while electromyography (EMG)
can capture facial muscle activity related to emotional
expression [75] or social threat-related information. These
alternative methods can provide data that complements
self-report measures to improve validity. The feasibility of
this research design was demonstrated in [61], where the
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congruency between neuroimaging and the (continuous)
empathic concern self-report measures revealed a physio-
logical connection between empathy and altruistic behavior.
Regardless, empathy itself is a highly debated concept [76],
and the validity of measures used depends on the research-
er’s definition of empathy. This variability in defining empa-
thy is a significant issue identified in the reviewed papers.
Empathy is seen as an umbrella term that encompasses
“societal empathy” [56], “environmental empathy,” [60]
and other variants of empathy. Societal empathy, the most
common type examined in studies of this review, involves
understanding the emotions of others while differentiating
them from one’s own feelings [56]. Even within studies that
focus on societal empathy, methodological approaches vary.
For example, some papers measure empathy in terms of
emotive expressions [55], while others use implicit attitudes
[53]. Additionally, different views towards empathy, such as
those suggested by Blythe [60], suggest that empathy can be
experienced towards animals and elements of nature, further
complicating the definition of empathy. This abundance of
different epistemological approaches towards empathy also
hinders researchers from establishing a unified methodologi-
cal approach, similar to other variables that affect empathy,
such as the sense of presence [47].

Even though the reviewed studies were overall inconclu-
sive about the significance of the interplay between inter-
action in virtual environments and empathy, the present
forms of interaction mostly involved interactions with vir-
tual objects and navigation through the virtual environment,
rather than interactions with virtual humans. Therefore,
future interventions should focus on enhancing interactivity
with virtual characters as social interaction is a fundamental
aspect of social empathy. While there is some debate about
the importance of interactivity in eliciting empathy, some
researchers suggest that interactivity with virtual objects can
stimulate bodily multisensory integration and bring a sense
of realism to the experience, which could be useful in elicit-
ing empathy [58, 77]. However, other factors, such as the
VR user’s relation to space and characteristics of the envi-
ronment, such as safety, accessibility, esthetic experience,
and personal meaning, could also be possible triggers for
empathy and require further research [78]. As argued in [79],
in order to enhance the multisensory integration that arises
from interactivity, haptic devices could be added to enable
users to feel different sensations during virtual interactions
in a direct and intuitive way. Motion capture methods are
now available with the use of controllers and a few trackers,
and the virtual body can resemble the user or not, depending
on the needs of the VR experience and narrative.

Future research should also focus on the narratives and
conclusion (or endings), to determine whether a positive or
negative narrative (or ending) is more effective in inducing
empathy. Nevertheless, empathy is more likely to be shaped
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throughout the overall narrative experience than individual
parts. The reviewed studies suggest that users should have
the opportunity to play a part in the narrative and make
decisions that lead to insightful conclusions about real-life
problems, regardless of the level of interactivity. Meaningful
choices can help users communicate and ultimately empa-
thize with virtual representations of social targets [80], and
the reviewed papers suggest this can be achieved in two
ways: the user could either (i) act as their own self and get
in touch with a social target or (ii) step into the shoes of a
social target, so that they make choices and evaluate out-
comes as the person they embody. While the first approach
is more attuned to how empathy is induced in the real world,
the second approach can be challenging to achieve, as users
may intentionally make choices that do not align with the
social target’s characteristics [81].

Empathizers use their cognitive and affective skills to
understand social targets through the observable characteris-
tics of these targets. These characteristics relate to how social
targets express themselves and the meaning they attempt to
convey, which could be achieved verbally, visually, and even
kinesthetically. Further research on kinesthetic empathy can
provide new perspectives on inducing empathy in a VR con-
text [82] and explore how it can be used in expressive arts
therapies to improve mental and physical well-being [83].
Belman and Flanagan [84] suggested that people are more
likely to empathize with an unfamiliar character only when
they make an intentional effort to do so. When given a choice,
and when people know that the events that occur in the vir-
tual world are “not real,” then they might be more inclined
to make choices they would not normally do in real life or
intentionally make bad choices just to explore the impact
of the consequences on the story and the limitations of the
system. Additional research is needed to investigate the Psi
aspect in VR and determine the most effective methods for
designing scenarios and interaction paradigms that promote
empathy without causing the user to feel disconnected [18].
With advances in the fields of Al and virtual avatars, design-
ers and developers can create conversational agents that could
help increase the authenticity and realism of narrative, pro-
viding a more immersive experience. In addition, multiplayer
experiences that allow users to customize and create their
own stories warrant further exploration.

This review has some limitations that require attention.
Firstly, it is likely that not all relevant studies were identi-
fied, despite the authors’ best efforts to minimize this issue,
which is a common limitation in reviews; thorough searches
across eight of the most prominent libraries are likely to con-
tain relevant papers. Second, while a limitation, this review
was shaped by a pre-defined set of eligibility criteria. The
authors aimed to collect a homogenous and comparable
number of studies, but this process may have excluded note-
worthy aspects relevant to empathy, storytelling, and VR.

To conclude, with the advancements in immersive media
technology, immersive VR storytelling has become a novel
powerful medium to study empathy and promote prosocial
behavior due to its unique affordances like immersion, vis-
ceral interactivity, embodiment, and perspective-taking.
Moreover, the increasing affordability, portability, and
accessibility of VR equipment have made it more accessi-
ble to researchers and the general public. As the interest in
the field of immersive storytelling with VR for the study of
empathy will continuously rise, this review can help guide
future studies and inspire VR developers and researchers to
create meaningful experiences that highlight the potential of
VR in inducing empathy and addressing unanswered ques-
tions in the field of immersive storytelling for empathetic
understanding and change.
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