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Abstract Keywords

Informal caregivers of family members with Alzheimer’s Disease
and Related Dementias (ADRD) perform an often difficult and emo-
tionally demanding task. The combination of Virtual Natural Envi-
ronments (VNEs) and some form of social interaction could help
meet some caregiver needs but remains unexplored. In this study,
we investigate how ADRD informal caregivers envision compan-
ionship in the context of VR nature. Through co-design sessions
with 15 ADRD informal caregivers, the thematic analysis identified
four main themes: companionship needs, physical presence, vir-
tual presence, and characteristics and behaviors. Diverse types of
companions were suggested, with a preference for empathetic, cred-
ible, and authentic companionship. Design opportunities include
integrating physical and virtual companionship within VNEs. This
research highlights the importance of designing companions that
help caregivers feel understood. Considering informal caregivers’
perspectives is integral to developing interventions that effectively
address their emotional and social well-being.
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1 Introduction

Taking care of a loved family member suffering from Alzheimer
Disease and Related Dementias (ADRD) can be a very difficult and
emotionally demanding task. In addition to the challenges of of-
fering care, informal caregivers of family members suffering with
ADRD also have their own psychological and emotional challenges
because this task can be emotionally and physically taxing, leav-
ing little time for personal needs [6, 10]. Watching Virtual Natural
Environments (VNEs) can give informal caregivers a sense of es-
cape and relaxation from delivering care [1]. A VNE is a digital
or simulated representation of a natural setting, such as forests,
mountains, beaches, or other outdoor landscapes, created using VR
technology. These environments are designed to mimic real-world
natural settings and provide users with immersive experiences that
simulate the sights, sounds, and sometimes even the sensations
of being in nature. Natural environment representations can help
reduce loneliness and social isolation through the sense of purpose
and meaning that it can provide [2]. As a result, virtual reality
technology can deliver immersive experiences of nature settings,
improving well-being by lowering symptoms of anxiety and stress
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[3]. But amid the peaceful scenes and calming noises of VNE, a
significant factor is sometimes missed: the need for company. Those
who provide informal care for their loved ones over extended peri-
ods may experience social disconnection-including social isolation,
lack of social support, and feelings of loneliness [8]. These are
common experiences among ADRD caregivers, with estimates indi-
cating that most caregivers will report feeling socially disconnected
due to caregiving responsibilities [7]. Much like nature exposure,
caregivers cannot always step away from their care recipient to
maintain other relationships or participate in social interventions.
However, it is possible to reach this demographic through a virtual
platform to reduce loneliness [9].

According to Faw et al. [5], multi-component interventions may
benefit caregivers and ADRD patients. This means combining sev-
eral components such as social support, community involvement,
artistic involvement, and enrolling in the intervention alongside
the individual with ADRD. A meta-analysis by Brodaty et al. [4]
found that informal caregiver interventions were most successful
when social support was paired with other tasks.

Including caregivers in the planning and execution of interven-
tions, among other factors, seems to increase the effectiveness of
said interventions [9]. Existing research also supports involving in-
formal caregivers in creating and assessing programs [7]. Addition-
ally, it is critical to consider the perspectives of ADRD caregivers
when designing, testing, and implementing interventions. Since pro-
grams can go unutilized, multi-component interventions tailored
to each person’s needs and preferences may help enhance use [7].

However, the combination of VNEs and social support compo-
nents created with the involvement of caregivers does not seem to
have been studied. Considering the demand for relaxation in VNEs
and the loneliness that informal caregivers feel, it is important to in-
vestigate how ADRD informal caregivers see companionship within
VNEs. Understanding caregivers’ preferences and needs for com-
panionship when using VNEs can help create tailored interventions
that promote companionship and offer comfort and relaxation.

Through co-design sessions, we aim to investigate the type of
companionship expectations and requirements among ADRD in-
formal caregivers when watching a VNE. We want to find design
opportunities to provide specialized interventions that successfully
meet caregivers’ demands for companionship by getting to know
informal caregivers’ viewpoints.

2 Methods

We conducted five co-design sessions where participants were asked
to brainstorm what type of companionship they would expect or
prefer while watching a VNE. The main objective of these sessions
was to generate ideas and solutions to conceptualize companion-
ship effectively in a VNE context. A total of 15 informal caregivers
participated in the study, with three in each session. The partic-
ipants (two males and thirteen females, averaging 56 years old,
SD=11) were recruited via snowball sampling, targeting informal
caregivers of ADRD family members. Participants had been infor-
mal caregivers for an average of seven years, SD=5, and cared for
family members, except one, who cared for a friend. As for the types
of Dementia affecting their loved ones, two participants identified
Vascular Dementia, two others Alzheimer and the remaining partic-
ipants did not describe any specific type of Dementia. The sessions,
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each lasting approximately one hour, started with introductions
and filling out a consent form. Participants then completed a brief
demographic questionnaire, followed by an ice-breaking activity.
We then showed to the caregivers examples of VNE (Figure 1) and
asked how they would envision having companionship while view-
ing a VNE. Three prompts facilitated the brainstorming process:
visual, sound or voice, and what the companionship may do. If their
conceptualization included a conversation with the companion, we
asked participants to outline what this dialogue would be.

As part of our qualitative data analysis process, two researchers
performed a thematic analysis to identify and categorize common
themes in the data. We began with open coding to produce a prelim-
inary list of codes that were subsequently filtered and categorized.
Validity and consistency were verified through team-based assess-
ments and discussions of the codes and categories. Several patterns
and themes appeared throughout the analysis. Figure 1 exemplifies
the virtual natural environments and the brainstorming activity.

Figure 1: The virtual natural environments and the brain-
storming activity (left to right)

3 Results

From the thematic analysis, we identified four themes: (a) Compan-
ionship needs, (b) Physical presence, (c) Virtual presence, and (d)
Characteristics and Behaviours.

3.1 Theme: Companionship needs

Most ADRD informal caregivers (n=9) explicitly stated the need for
a companion. Participants reasoned that they need someone to talk
to (e.g. "There are days when I also need to confide in someone;
otherwise, one becomes depressed and sad, so I think it’s important
to have someone to talk to" (P10)), someone to listen to them (e.g. "I
would talk, and she would listen, because it is necessary to vent.."
(P2)), and a companion that understands them.

Participants mentioned that their need for companionship when
watching VR nature may vary according to their own and other
people’s personal needs and preferences. Different contexts were
presented: (i) they sometimes prefer to be alone (e.g. (..) "I prefer
to view [VNE] by myself and to relax." (P5)), (ii) nature serves as
companionship by itself (e.g. "...sounds of nature only to listen to
and nothing to interact with, just for a company” (P7)) (iii) their
preference depends on the circumstances (e.g. "Depends on the
situation, on the context, sometimes a person could feel like being
alone and listening to relaxing music, or sounds of nature, on the
other hand, they could want company, to talk to (...) it will depend
on the mental state, and the context (...)" (P8)).

We identified two themes in companionship: an actual physical
presence while watching VNE or a virtual companion within the
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VNE. Inside these two major categories, the results can be further
organized into companionship types, as participants mentioned
human and animal companions for both options.

3.2 Theme: Physical presence

3.2.1 Human physical presence. Most participants (n=11) consid-
ered that a physical companion would be ideal. They suggested
that the companion be beside the informal caregiver while they
watch the VR natural environment. There were mentions of human
physical presence (n=11) and animal physical presence (n=2). Hu-
man physical presence was described because participants enjoy
talking and sharing with others (e.g. "(..) when having someone
there [physically] we can always chat" (P10), "(..) share what we
are feeling and seeing" (P6)).

3.22  Animal presence. Some participants (n=2) mentioned they
would like a physical animal with them as they watch VNE. These
would be the animals that they have at home as "the dog provides
company but does not speak (...) but we can talk to it" (P10).

3.2.3  Concerns with technology. Some participants (n=7) voiced
concerns and reluctance in having virtual companionship without a
physical presence: “I do not want to be alone in there with a virtual
thing/person® (P4), "(..) we are always reluctant to talk to a robot”
(P1, P2, Po).

3.3 Theme: Virtual presence

3.3.1 Animal virtual presence. Participants mentioned a variety of
perspectives regarding interaction with a virtual animal compan-
ion. Some participants (n=8) expressed the idea that the companion
should be a virtual animal that would appear in the VNE such as a
dog, as (e.g. “(...) they provide company, although they don’t speak”
(P4, P10, P13)). Participants mention the audible component of the
animal, even without its visual appearance, suggesting an immedi-
ate association with its presence (e.g. “if we hear the sound of a bark-
ing dog in the VR headset, for example, we already associate that
to companionship, (...) if a dog is barking, there is someone there, a
companion” (P4, P3)). While some participants would prefer to inter-
act with virtual animals (n=5), others (n=2) emphasized that interac-
tion was “not a necessity”, and one participant mentioned that the
animal could be a complement to the VNE, not an element for active
interaction. However, some participants (n=5) mentioned that vir-
tual animals should understand and respond to human interactions
in a basic way. Overall, the number of mentions of virtual animals
and humans is almost the same, with a slight preference for virtual
animals. Participants highlighted that they would more easily ac-
cept the presence of a virtual animal in the VNE than a person, sug-
gesting greater familiarity and comfort with this form of presence.

3.3.2  Human virtual presence. Participants (n=7) expressed a pref-
erence for a human virtual representation. Some participants (n=4)
highlighted the need for a virtual presence that is a “good listener
and provides positive and encouraging responses” (P2). Participants
highlighted the importance of a virtual companion being a “positive
guide, providing emotional support and being available to listen
and respond to users’ needs” (P1, P2). Participants (n=3) mentioned
that the ability to interact is considered viable and desirable as long
as the virtual company is “able to listen, understand and respond
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appropriately to users’ needs and emotions” (P3). Also, participants
(n=2) indicate that they prefer a virtual companion that can “adapt
to my individual preferences and provide a personalized interaction
experience” (P2). While virtual interaction is considered a valid
option, few participants (n=2) recognize technology’s limitations in
fully replicating human interaction experience, especially in terms
of empathy and emotional understanding.

3.3.3  Importance of appearance. Participants mentioned the im-
portance of the virtual companion’s visual appearance. The seven
participants who mentioned a virtual human companion expressed
the desire for them to look pleasant and comforting, avoiding repre-
sentations that could be considered (e.g., “frightening or aggressive”
(P2)). One participant highlighted the idea of peace and tranquillity
as important in the visual representation of the virtual compan-
ion. For some participants (n=9), the visual aspect of the virtual
human companion would be enough to provide comfort without
the need for verbal interaction or sound. They preferred a silent
virtual companion without components that could interfere with
the experience (e.g. "for me, just the presence is enough to feel
someone is there" (P12)). Regarding the virtual animal companion,
participants express a preference for animals that evoke feelings of
affection and comfort (e.g. dog, cat), avoiding animals that may be
perceived as threatening or repulsive (e.g. "The animal had to be a
pleasant animal, not a bear or a snake" (P12))

3.3.4  Voice characteristics. Participants highlight the importance
of voice qualities when interacting with virtual companions. Those
who mentioned virtual companionship (n=7) preferred authentic
and natural human voices, avoiding robotic or artificial voices that
would be less engaging for them or less authentic in the interaction.
A few participants (n=2) also mentioned the possibility of animal
companions in virtual contexts with human voices.

Voice qualities are considered important by all the participants,
who would prefer pleasant, calm and relaxing voices, avoiding
very loud or shrill voices (e.g. "About the voice, a relaxing human
voice that is not yelling.." (P5)). The ideal voice is described as
“soft”, “human” and “relaxing”, with some participants mentioning
specifically the voice of a yoga teacher. Some participants (n=4)
mentioned the idea of voice as a means of one-way communication
(e.g. "a relaxing virtual voice, just to hear what the voice says, not
to interact with" (P8)), while other participants (n=9) saw voice
interaction as a way to exchange ideas and information.

3.4 Theme: Characteristics and behaviors

Participants had various preferences regarding the type and be-
haviour of their companions. Most participants (n=11) would prefer
the companion to be another informal caregiver, as they “under-
stand their experience and challenges”(P2) and offer more effec-
tive support. Some participants (n=9) believed that the caregiver’s
shared experience could create a stronger bond and a sense of
comfort during the VNE observation and recognized the value of
exchanging experiences, especially with those who can offer in-
sights and tips based on that experience. Some participants (n=4)
would prefer a companion that they have a close relationship with
(e.g. "as a family member or friend" (P5)). However, participants
highlight that even if there is no prior relationship, closeness and
mutual understanding can be developed throughout the interaction.
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Using distinct communication modes, participants ascribe dif-
ferent behaviors to the human physical and virtual companions.
Interaction with a physical human involves touch (e.g"giving a
hand" (P3)) and the "ability to share their sensory experiences while
watching the VR nature" (P8). Verbal communication is essential
to establishing a meaningful connection when interacting with a
virtual human.

In this case, some dialogue scenarios were proposed by partici-
pants. The proposed dialogue includes various topics, from descrip-
tions of the environment to discussions of personal feelings and
experiences. It highlights the need for participants to feel under-
stood by the virtual companion and have a supportive conversation.
Overall, the dialogue should be positive and hopeful, encouraging.

4 Design opportunities

4.1 Bringing Together VNE and Physical
Human Companionship

Participants have a preference for a human physical presence while
viewing VNE. Based on our findings, a seamless connection between
virtual nature and physical interactions, enhancing the sense of
connection and presence, should be considered, exploring ways to
integrate physical human companionship with conversation and
physical presence cues, such as tactile feedback, into companionship
experiences.

4.2 Integration of Animal Companions

Our research suggests that offering caregivers the option to interact
with virtual animals within VNE and providing companionship and
comfort are good approaches. However, it is important to consider
and ensure that the virtual animal should evoke feelings of affection
and familiarity, enhancing their therapeutic value. Auditory cues
can help seamlessly integrate the virtual animals into the VNE
experience. Alternatively, having different types of virtual animals
for the caregiver to choose which one they prefer may be helpful.

4.3 Human Virtual Companions

Our findings indicate that, for participants, a human virtual com-
panion could probably provide companionship as an alternative to
a physical companion. With this, having a virtual companion with
human-like attributes, including authentic voices, empathetic be-
haviours, and relatable dialogue, may be important and helpful for
caregivers. Our data suggests that voice characteristics can signifi-
cantly impact the user experience. It could be helpful to incorporate
real-life caregiver testimonials and experiences into virtual compan-
ion narratives to enhance authenticity and credibility. This would
also allow the virtual companions to adapt their behaviour and
dialogue based on caregivers’ emotional cues and preferences, as
the dialogue must meet the emotional needs of informal caregivers.
As with other recommendations, allowing caregivers to customize
the virtual companion’s characteristics can also aid the process.

5 Conclusion

In conclusion, informal caregivers of people with ADRD express
the need for companionship during VNEs. They value having some-
one to talk to, whether physically present or virtually, to provide

Trovato and Tobin, et al.

emotional support, comfort, and understanding. Caregivers prefer
positive companions and good listeners who provide personalized
interactions to improve their well-being and reduce feelings of lone-
liness. Our findings from five sessions focused on investigating how
informal caregivers imagined this companionship while viewing a
VNE. To correctly understand how and what this companionship
should entail, it is necessary to gather more data. This study offers
potential considerations for developing companionship for infor-
mal caregivers. Our future studies involve replicating this study
with a larger sample to yield more robust and reliable results. We
will also develop VNE prototypes to assess the effectiveness of the
design implications.
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