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Figure 1: The VR-Based Self-Care Technology Process Model (SCTpm). The user journey consists of five phases, each addressing
specific user needs. Failing to meet these needs may result in users disengaging from the VR application. To ensure continued
engagement, designers should address key questions for each phase, supported by phase-specific design recommendations.
Upon completing the VR experience, users typically restart at the Pre, Begin, or Core phase.

Abstract
Designing for ongoing engagement in Virtual Reality (VR) self-care
and well-being interventions presents several challenges. Current
frameworks supporting designers in this task primarily focus on
specific well-being objectives, such as goal-setting or self-reflection,
but often lack implementable design recommendations to enhance
engagement and prevent lapsing. To address this gap, we propose
the Self-Care Technology Process Model (SCTpm), which builds
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on six prior studies on VR self-care applications. The SCTpm is
a framework for an intervention-centred self-care journey, pro-
viding targeted design recommendations tailored to evolving user
needs and supporting sustained interaction. Evaluated by n=10 ex-
perts, the SCTpm demonstrates its potential to enhance the iterative
design and evaluation cycles of VR-based self-care technologies,
sensitising designers to create effective and more engaging systems.
Findings further indicate that the SCTpm can provide valuable guid-
ance for designers and researchers at different levels of expertise
in developing innovative VR applications for self-care.
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1 Introduction
Currently, 3.6 billion people – half of the global population – lack
access to essential health services. The World Health Organisation
(WHO) thus recommends self-care interventions as a critical path to
reaching universal health coverage and promoting health [102, 103].
To support these efforts, so-called “self-care technologies” (SCTs)
are being designed for diverse use cases, such as fostering mental
shifts for a positive change (e.g. [43]), or practising strategies for
stress relief (e.g. [5]). One promising SCT is Virtual Reality (VR),
offering unique affordances such as immersiveness, customisability,
and the ability to block out real-world distractions [66]. These
features have led to widespread adoption of VR in HCI research for
self-care (e.g. [5, 54, 64]).

However, the challenge lies in understanding specific factors that
make the design of SCTs effective, ethically sound, and engaging
to create SCTs that deliver meaningful and impactful interven-
tions. To support the development of effective and ethically sound
self-care technologies (SCTs), HCI research has proposed general
design recommendations (e.g., [13, 18, 21]). Other work outlines
broad principles – such as encouraging reflection[8, 61], support-
ing goal-setting [1], and promoting engagement [25] – but often
lacks actionable guidance for implementation. As a result, design-
ers may struggle to translate these abstract insights into effective,
human-centred solutions. Moreover, these recommendations do
not necessarily apply to the unique affordances and challenges of
VR.

Existing frameworks specifically targeting the design of VR-
based self-care activities primarily focus on specific aspects, such as
realism [3], stress therapy [105], or user experience [89]. Alterna-
tively, they provide high-level guidance with only little implemen-
tation advice without considering phase-specific user needs [37].
Therefore, this presents an opportunity for research to develop
specific design recommendations, helping designers tailor their VR
application to self-care-specific user needs.

The importance of a holistic framework for VR-based SCT design
is emphasised by three key considerations, highlighting that this is
an area demanding special attention and requiring thoughtful de-
sign. First, self-care is deeply personal, as it involves self-reflection
and personal exposure, such as acknowledging personal limitations,
which can leave individuals feeling vulnerable [16, 81]. Second,
technologies have the power to shape users’ perceptions and be-
haviours [91]. When users are in a vulnerable state, inadequately
designed technologies may reinforce harmful perceptions or en-
courage unintended behaviours [81]. Third, VR as an immersive
medium introduces additional layers of responsibility to SCT design,

as it can create lasting emotional impact beyond the immediate
experience [92], which may both positively support self-care and
intensify potential negative consequences.

Given these considerations and to address the gaps in the frame-
work space, we propose the Self-Care Technology Process Model
(SCTpm) – a holistic framework designed to help designers nav-
igate the key steps required to create immersive, effective, safe,
and engaging VR self-care applications. By integrating empirical
findings from VR research with theoretical accounts of self-care,
the SCTpm is designed to leverage the full potential of VR to meet
the unique needs of users throughout their self-care journey and
to help designers navigate each step of the process. With our work,
we contribute (i) a conceptual understanding of phase-specific user
needs in a VR-based self-care journey and guiding questions to meet
those, (ii) a structured and holistic framework characterising how
designers of VR-based SCT use this knowledge to design for engage-
ment and effective self-care activities, and (iii) phase-specific design
recommendations informing the design and evaluation of future
VR systems tailored to support users’ self-care and well-being.

2 Related Work
This section aims to offer a broad overview of key concepts related
to self-care, examining how their theoretical foundations shape
HCI frameworks and design principles. We first define self-care
and present different types of self-care activities. Then, we explore
the ethical and moral implications of designing SCTs, particularly
VR-based SCTs. We discuss existing conceptual frameworks and
guidelines for designing technology, deriving a clear research gap,
and highlighting the need for a framework like our SCTpm.

2.1 Frameworks and Aspects of Self-Care and
Well-being

TheWHOdefines self-care as “the ability of individuals, families and
communities to promote health, prevent disease, maintain health,
and cope with illness and disability with or without the support of
a health worker” [102]. Thus, the WHO recognises individuals as
active agents in managing their own health care and well-being,
in areas including health maintenance, disease prevention, health
promotion, and rehabilitation [102]. TheWHO stresses further, that
self-care can be carried out by individuals without prior psycho-
logical training and on their own behalf [101]. Effectively, self-care
revolves around meeting one’s unique physical, emotional, and
mental needs. This is why the SCTpm seeks to improve the de-
sign of VR-based self-care applications that empower individuals
– regardless of their psychological expertise – to take charge of
managing their own mental health and well-being.

The practice of self-care involves regularly incorporating be-
haviours or strategies that promote mental well-being into daily
routines [16]; in other words, self-care encompasses a combination
of lifestyle choices and activities that are consistently applied in
everyday life [106]. To conceptualise, El-Osta et al. [24] developed
the Self-Care Matrix, organising self-care into four key dimensions
(Activities, Behaviours, Context, and Environment) and illustrat-
ing how elements of self-care interconnect across micro, meso, and
macro levels. The SCTpmmainly focuses on a person-centred micro
and meso perspective on self-care, presenting a framework to help
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designers create VR applications for self-care activities (first dimen-
sion), which in turn can positively influence self-care behaviours
(second dimension).

These self-care activities are defined as intentional actions and
practices aimed at achieving, maintaining, or promoting optimal
health and well-being [52]. A central aim of many such self-care
activities is to gain a deeper understanding of oneself, which is
essential for tailoring self-care behaviours to fit one’s lifestyle, daily
routine, and personal needs. Thus, it often requires in-depth self-
reflection, acknowledging one’s vulnerabilities and needs, the will-
ingness to admit personal challenges, limitations, and boundaries,
and the courage to confront stigmas and deal with societal pres-
sure [52]. Although self-care activities can differ widely in form
and focus, many share a common goal: to support introspection –
the process of becoming more aware of one’s internal states [88],
develop an in-the-moment awareness of own needs [23], and en-
gaging in ongoing self-evaluation [23]. For example, mindfulness,
self-reflection, self-expression, and emotion regulation are distinct
practices, yet all promote introspection in different ways. Because
self-care encompasses such a diverse range of self-care activities
with overlapping aims, the SCTpm proposed in this paper is not tied
to a single practice. Instead, it seeks to provide a broader, more in-
clusive framework that accounts for various forms of self-care and
the shared introspective processes they involve. As such, the corpus
of empirical work underlying the SCTpm includes different self-
care activities, namely mindfulness, self-reflection, self-expression,
and emotion regulation. To understand similarities and differences
between these self-care activities, how they are currently supported
through VR applications, and why these particular practices were
chosen as the foundation for the SCTpm, the following sections
provide a more detailed overview.

2.1.1 Mindfulness. Mindfulness is a well-studied self-care practice
in HCI [93]. It involves present-moment awareness with accep-
tance [38, 39, 82], cultivated through practices like guided or walk-
ing meditation [17, 38] and short-term training [46]. VR supports
mindfulness by reducing distractions and enhancing focus [5, 56,
57], which was found to be helpful particularly for beginners [31,
48]. Custom environments, gamification (e.g., Re-Mind VR1), and
biofeedback tools [4, 67] can boost engagement. VR also enables
embodied techniques like body swapping [22] to support mind-
fulness. Given this high interest within the HCI community in
developing VR-based systems for mindfulness, a study from this
field is included in the development of the SCTpm.

2.1.2 (Self-)Reflection. Self-reflection supports well-being by fos-
tering self-awareness and personal growth [7, 14, 29, 30, 49, 79, 83,
87]. It is often distinguished between reflection-in-action [74] – the
spontaneous ability to ‘think on our feet’ and reflection-on-action,
conducted in retrospect. Most VR studies combine reflection with
concepts like empathy [84], learning [45], or storytelling [6]. De-
spite VR’s potential for actionable insights through its immersive
environments [9, 26, 60, 63, 104], explicit prompting of reflection, for
instance through conversational agents, remains rare [55]. Gener-
ally, HCI literature notes a lack of focus on developing introspective
self-care practices, in particular with VR [70, 84]. These research

1Re-MindVR:ℎ𝑡𝑡𝑝𝑠 : //𝑠𝑡𝑜𝑟𝑒.𝑠𝑡𝑒𝑎𝑚𝑝𝑜𝑤𝑒𝑟𝑒𝑑.𝑐𝑜𝑚/𝑎𝑝𝑝/862220/𝑅𝑒𝑀𝑖𝑛𝑑𝑉 𝑅𝐷𝑎𝑖𝑙𝑦𝑀𝑒𝑑𝑖𝑡𝑎𝑡𝑖𝑜𝑛/

gaps inspired us to add several VR-based studies that explicitly
facilitate self-reflection when constructing the SCTpm.

2.1.3 Emotional (Self-)Expression. Emotional self-expression -—
through verbal and non-verbal methods like writing or drawing
– supports emotional processing and perspective-taking [14, 32,
33, 49, 79]. Central to practices like art therapy [20, 51], visual ex-
pression can enhance reflection and generate positive affect [19,
40, 75]. However, few studies have explored VR for emotional self-
expression [43], even though VR art-making offers similar benefits
to traditional methods – such as stress reduction andmood improve-
ment – while enabling novel 3D interactions [35, 71]. To reflect
this emerging area, we included relevant studies about VR-based
emotional expression in the development of the SCTpm.

2.1.4 Emotion Regulation. Emotion regulation (ER) involves man-
aging emotional responses to enhance well-being [11, 32, 34, 53],
modifying thoughts, emotions, and goals to facilitate behaviour
change [27]. VR has shown promise for promoting ER and cog-
nitive change, such as reshaping bodily self-consciousness [72].
Yet, VR-based ER support remains underexplored in HCI [80], with
most systems lacking psychological grounding and focusing on
information rather than skill-building [78]. A 2022 review found
that over half of VR ER studies focused on exposure therapy, with
only two addressing psycho-education for cognitive change [50].
Thus, there is an ongoing need to develop VR-based ER systems
that focus on these gaps, which is why ER-related studies were
included in the corpus of the SCTpm.

2.2 Ethical Considerations when Designing
VR-Based SCT

When designing self-care applications for VR, they should be de-
signed with ethical and moral considerations to ensure they support
self-care without causing harm. This is especially true due to three
key considerations, showing that the design of VR-based SCT is
an area that demands special attention and requires particularly
thoughtful design.

First, self-care is deeply personal and can leave individuals feel-
ing vulnerable [81]. Self-care revolves around meeting one’s unique
physical, emotional, and mental needs, which often requires in-
depth self-reflection and a willingness to acknowledge personal
challenges, limitations, and boundaries [16]. Additionally, people
often have to navigate societal pressure and confront stigmas sur-
rounding self-care [52]. This combination of self-exposure and
external factors makes self-care deeply personal and can leave indi-
viduals feeling vulnerable [81]. Considering the inherent vulnera-
bility of individuals practising self-care, SCTs should be designed in
a manner that is not only effective but also empathetic, supportive,
and respectful of users’ vulnerabilities [81, 90].

Second, technologies hold the power to influence users’ per-
ceptions of the world (hermeneutic scaffolding), shape their expe-
riences, and guide their actions and behaviours (pragmatic scaf-
folding) [90, 91]. Thereby, technologies often mirror the designers’
beliefs and values and reinforce them in its users [81, 91]. This is
why it is already well-known that technologies should prioritise
user needs, support intuitive interactions, convey a clear meaning,
and provide immediate feedback to ensure that users understand
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the outcomes of their actions [62]. Moreover, they should empower
users and remain engaging while adhering to ethical and safety
standards [58]. However, these embedded values can have larger
repercussions when users are in a vulnerable state, potentially lead-
ing to unintended stronger negative consequences [81]. Given the
significant influence of technology on people, designers bear the
responsibility to create ethical and morally sound technology [90],
whose guidelines and standards should go beyond the boundaries
of general technology design.

Third, VR adds further challenges to SCT design. For instance, ad-
ditional extensive knowledge in tracking technologies, multimodal
interaction, and computer graphics is required when designing VR
applications [42]. Further, the immersive nature of VR provides
significant “emotional experiences” that have been found to create
lasting impressions for users beyond the actual experience [92].
While this allows for great opportunities for self-care, potentially
positively influencing self-care routines in real life, this character-
istic could also intensify the consequences of (unintended) harmful
and ‘poor’ design. Thus, technology design, constrained by its own
ethical and moral boundaries, is intertwined with complex and
deeply personal topics such as mental health and self-care [73],
with VR as an immersive medium introducing additional layers of
sensitivity and responsibility to SCT design.

While safe and ethical design principles must always be adapted
to the specific self-care aim and context, some general principles
hold true across VR-based SCTs. These applications should avoid
oversimplifying mental health challenges or making exaggerated
claims about their efficacy—issues that have long affected the credi-
bility and safety of SCTs [65, 81]. Furthermore, the highly individual
nature of self-care means that a one-size-fits-all approach is neither
practical nor effective [13], reinforcing the need for tailored and
user-sensitive experiences.

These ethical, personal, and technological complexities form the
foundation for the SCTpm introduced in this paper. The SCTpm
is designed to guide the development of VR-based self-care tech-
nologies in a way that respects user vulnerability, acknowledges
the mediating role of technology, and leverages the affordances
of VR without overlooking the risks. By offering a structured yet
flexible process model, the SCTpm aims to support the creation of
self-care applications that are not only effective and engaging but
also ethically grounded and inclusive of diverse user needs.

2.3 Conceptual Frameworks to Design Self-Care
Technologies (SCTs)

In HCI, there have already been several conceptual frameworks
developed to understand how to design technologies for reflection,
well-being, and improved living. This section positions the SCTpm
within this broader HCI research landscape. The aim of this section
is not to present a comprehensive review of available related frame-
works, instead it reflects on how the SCTpm builds and diverges
from influential examples, highlighting the need for the SCTpm.

2.3.1 Frameworks for Designing SCTs. One of the most well-known
concepts of designing technologies is the human-centred design
(HCD) process [15], involving iterative design, testing and eval-
uation cycles and prioritising user needs to ensure that systems
are relevant, usable, and meaningful. The SCTpm encourages HCD

principles, integrating into step three and four - designing solutions
and testing against requirements - while also helping to discern in
which phase users deviate, which specific user need was probably
not met, and to find design solutions to better meet these needs and
to counteract further deviation – aspects that are not part of the
HCD process.

In terms of reflection as a self-care activity, one of the most
well-known is the Reflective Practice Theory by Schön et al. [74]
that postulates the critical role of continuous reflection for practi-
tioners and designers in fostering learning and improvement. They
introduced two key concepts: reflection-in-action, which happens
during the intervention or design process, and reflection-on-action,
which occurs after the activity is completed. This fundamental idea
is included into the SCTpm, which on top of that incorporates
specific design recommendations how to design for both types of
reflection, both for users and for designers.

Further, some design recommendations, albeit not frameworks,
are intended to support designers in creating effective and ethically
safe SCTs (e.g. [13, 18, 21]. For example, these include researching,
designing, and evaluating SCTs from multiple perspectives and
methodologies [13], considering the social and cultural background
of users, and designing for user engagement [21]. However, these
guidelines generically address SCTs and do not specifically cater to
the unique capabilities and affordances of VR.

Other models that inspired the SCTpm have focused on the prin-
ciples of user self-care journeys and self-reflection when using
wearable technologies. For example, Epstein et al.’s Lived Informat-
ics Model [25] describes the cyclic user engagement with wearables
and how reflecting on the personal data that is collected by them
can be integrated into users’ daily lives. Epstein et al.’s research
considers how the user chooses an application, collects data, reflects
on it, and then gains insights into their health and behaviours. They
also discuss how users decide whether to continue using the app or
refrain from using it if it no longer supports their self-improvement
goals. Similarly, the Technology-Mediated Reflection Model [8] sug-
gests that users engage in ongoing reflection, evaluating how their
health data aligns with their needs in a cyclical process. Similarly,
the Tracker Goal Evolution Model [61] highlights trust and reflection
as key contextual factors that drive the transition from internal
user needs to qualitative goals. It also suggests how these can be
measured with respect to quantitative goals. The Longitudinal Goal
Setting Model [1] adopts a broader perspective, focusing on well-
being. It outlines a cyclical process of setting and adjusting goals
through iterative reflection, aimed at supporting self-improvement
for both therapists and clients. While these approaches have in-
formed the SCTpm – such as the understanding that users’ goals
might shift over time, that they continuously reflect, and that unmet
needs can lead to disengagement – none of the aforementioned
studies offer design recommendations tailored specifically to VR
and catering to more than one self-care activity.

2.3.2 Frameworks for Designing VR-Based SCT. HCI research has
also developed frameworks specifically for VR that are loosely
linked with self-care and wellbeing, such as designing for presence
(e.g. [77]), realism (e.g. [3]), user experience (e.g. [89]), and influ-
encing human behaviour (e.g. [59]). However, they do not present a
specific link to self-care and mental well-being, albeit, as previously
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established, these use cases require a thought-through design due
to its impact and the vulnerability of users.

Only few works specifically target self-care and mental well-
being for VR. One example is by Zaharuddin et al. [105], providing
guidelines for stress therapy in VR. While they provide a list of rec-
ommendations, such as the importance of interaction possibilities
and of nature-based environments, they do not include phase- and
user-specific needs, the overall procedure of a user journey, and
only focus on stress therapy as use case, which does not necessarily
translate to other self-care endeavours.

Another example is the conceptualmodel called RIOR [37], (Readi-
ness for reflection, Immersive estrangement, Observation and re-
examination, Repatterning of knowledge), which attempts to pro-
vide solutions for mitigating the tension between immersion and
reflection in VR. It promotes the importance of creating mental
headspace for reflection, using techniques such as viewpoint ma-
nipulation or cinematic storytelling for immersive estrangement,
becoming self-aware, and including familiar elements for person-
alisation. While its proposed design ideas of this model informed
the specific design recommendations of the SCTpm – such as the
importance of entering VR in users’ own time or using personalised
artefacts – this model focuses on a single self-care activity and does
not integrate changing user needs and the overall user journey.
It also does not provide a visual that could be especially helpful
in teaching or for early-career researchers. Instead, the SCTpm
provides a broader overview for designers of VR-based SCT while
still managing to integrate specific design recommendations in a
visual way.

In summary, while the concepts and frameworks discussed above
provide a diversity of design guidance, they are either too general
with respect to technology design, do not focus on VR, only focus
on one self-care activity, or do not provide specific enough design
recommendations. The aim of our research is to address this by
developing a more extensive framework intended to help designers
develop VR experiences that can facilitate and support self-care
practices. In particular, the aim is to develop a design process model
that combines empirical findings of VR research with theoretical ac-
counts of self-care. To this end, we propose the Self-Care Technology
Process Model, which we now describe.

3 The VR-Based Self-Care Technology Process
Model (SCTpm)

The SCTpm (see Figure 1) depicts a user self-care journey combined
with phase-specific design recommendations to support designers
of VR-based self-care and well-being systems in creating effective
and engaging experiences. It is grounded in prior literature and
empirical research. The following sections present the foundational
work on which the SCTpm is based, explain how it should be used,
by whom, and in which contexts, and describe each step of the
framework in detail.

3.1 Constructing the SCTpm
The SCTpm aims to provide explicit phase-specific guiding ques-
tions and design recommendations supporting designers in cre-
ating effective, safe, ethical, and empathetic VR-based self-care
technology. In order to construct the SCTpm, we built on insights

from literature reviews and analysis of frameworks, and a series of
empirical studies that designed and evaluated VR-based self-care
applications for various well-being contexts.

The main corpus informing the SCTpm included the following:

(1) A systematic app review, abbreviated as Role of Tech [96],
which identifies gaps between psychotherapists’ recommen-
dations for the design of VR-based self-care applications and
the available applications. It highlights the need for customi-
sation, clearer communication of objectives and limitations,
and more holistic approaches that integrate cognitive, affec-
tive, and physical well-being;

(2) A study exploring the impact of haptic and auditory cues
in VR on introspection, mindfulness, and presence, abbre-
viated as Passive Haptics study [94], which demonstrates
that passive haptic feedback enhances introspection, body
awareness, and supports mindfulness practice;

(3) A study called VeatherReflect [95] comparing quantitative
and qualitative visualisations of stress data in VR (via 2D
graphs and weather scenarios), which shows that the immer-
sive weather-based scenarios enhanced the depth of intro-
spection, engagement with the data, and increase motivation
to reflect on personal stress metrics;

(4) A study called MoodWorlds [98] in which users customise
their virtual environments using pre-sets like 3D objects
or lighting, and drawing tools such as (animated) brushes
and colours in order to express positive emotions, finds that
autonomous emotional self-expression enhances emotional
engagement, positive affect, and well-being;

(5) A study called SelVReflect [99] that extends the aforemen-
tioned tool palette for autonomous self-expression by care-
fully designed voice-based VR guidance to help users re-
flect on personal everyday challenges such as work anxi-
ety, and emphasises how this combined approach supports
perspective-taking and in-depth self-discovery;

(6) A study called MoodShaper [97] that designs and evaluates
three interventions in VR providing technology-mediated
emotion regulation support based on established therapeutic
emotion regulation methods, and demonstrates how each
significantly improves positive affect, enhances the ability
to regulate negative emotions, and reduces negative affect.

The main corpus informing the SCTpm was carefully selected
to provide a well-rounded foundation by addressing distinct yet
complementary aspects of VR-based self-care design. Each study
represents distinct yet interconnected facets of self-care, contribut-
ing unique insights that, together, form a cohesive understanding of
how to design effective and empathetic applications. These studies
were chosen because they address critical and distinct aspects of
VR-based self-care design, including current design gaps between
existing applications and user needs [96], the impact of sensory
feedback [94], the role of immersive visualisations for introspec-
tion [95], ideas for the personalisation of a virtual environment [98],
the integration of guidance for introspection [99], and an example
of how VR can help move forward after successful introspection
by facilitating cognitive and emotional change [97].

The selected corpus reflects a broad range of self-care activ-
ities, each chosen to address a specific research gap in current
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Figure 2: Diagram showing the information flow from the main corpus to the identified themes, which are clustered into
the Design Recommendations of the SCTpm. The studies in the corpus are abbreviated as follows: Role of Tech [96], Passive
Haptics [94], VeatherReflect [95], MoodWorlds [98], SelVReflect [99], andMoodShaper [97]. ‘Virtual environment’ is abbreviated
as ‘VE’.

HCI research on well-being applications. We anticipate that future
work will focus on these areas, making the SCTpm particularly
valuable for designing innovative VR self-care applications. Thus,
we focused on mindfulness (as it remains one of the most exten-
sively studied self-care activities in HCI [93]), self-reflection (which
has received limited attention with respect to its explicit facilita-
tion [84]), emotional self-expression (with few studies exploring its
potential in VR [43]), and emotion regulation (where current VR
research largely emphasises exposure therapy [50] and information
delivery [78] over skill development and cognitive change [70, 78]).
Together, these works form an interconnected body of research that
the SCTpm builds on to generate actionable guidance, ensuring the
SCTpm framework is both holistic and adaptable.

This corpus was read in detail by two authors of the paper and
analysed through a structured process. To support triangulation
from the six studies, each study was systematically coded with re-
gard to its aims and self-care activity, study procedure, key findings,
and design recommendations. Through iterative discussions and
affinity diagramming [47], we identified recurring concepts and

emerging categories, which are consolidated in Figure 2. This figure
captures both shared and study-specific insights, mapping codes
(initial themes) to higher-level intermediary themes and finally to
the key design recommendations of the SCTpm. A detailed table of
this analysis can be found in the supplementary material.

3.2 Using the SCTpm
The SCTpm is intended to assist designers and developers in creat-
ing self-care applications for laypeople by providing inspirational
ideas, supporting design refinement, and guiding outcome evalu-
ation. As such, the SCTpm supports the iterative design process
in alignment with the principles of the Human-Centred Design
Process (HCDP) [2, 15], aiding designers by integrating design rec-
ommendations with a comprehensive understanding of user needs
throughout the self-care journey. It upholds essential HCD values,
such as understanding the user context and defining user require-
ments. In particular, it aligns with the third and fourth steps of the
HCD process: generating solutions and evaluating them against
established requirements. If designers find that their VR self-care
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prototype does not meet these requirements, the SCTpm can guide
subsequent iterations by pinpointing in which phase users exit the
system, identifying specific unmet needs, and offering insights to
develop design solutions that address them. Using the SCTpm may
help improve the effectiveness, safety and use engagement of VR
self-care applications. Consequently, we envision the SCTpm being
used both in iterative design cycles and in the evaluation of existing
VR prototypes. This section provides a detailed overview of the
target group and the intended use context for the SCTpm.

3.2.1 Target Group. The SCTpm is intended to assist designers
and developers in creating VR self-care applications by integrating
design recommendations with a comprehensive understanding of
specific user needs throughout the self-care journey. Importantly, in
this context, the term users specifically refers to end-users, meaning
laypeople who are not psychologically trained but are interested in
self-care. To avoid any confusion, we use the term designers to refer
to individuals who use the framework. This group includes anyone
involved in the design, development, implementation, or evaluation
of VR-based systems for self-care and well-being. This encompasses
students prototyping and learning about design and system devel-
opment, educators supporting that learning and assessing student
work, as well as researchers and practitioners working in the field
of Human-Computer Interaction. The target group of the SCTpm
is further expanded to include individuals from industry who are
involved in the development and publication of VR self-care and
well-being applications, for example on platforms such as Steam.
The SCTpm is intended to support people with varying levels of
experience, from those new to the field to those with substantial
design or research expertise.

3.2.2 Use Context. We envision two distinct use contexts for the
SCTpm. First, the SCTpm is intended to support the design and
development of novel VR applications for self-care and well-being.
It can be used in brainstorming sessions, either individually or in
teams, to guide the design process beyond the Core phase. In doing
so, it facilitates thoughtful reflection on how to create effective,
ethical, and safe self-care applications. In this context, the SCTpm
can serve as both a checklist and a prompt for designers to consider
all stages of the user self-care journey. It should encourage designers
to reflect more deeply on their design, discern phase-specific and
other relevant requirements, and refine their ideas inspired by the
design recommendations provided in the SCTpm.

Second, the SCTpm can also be utilised to assess and evaluate ex-
isting VR applications for self-care and well-being. For instance, it can
assist in grading student projects, in providing feedback on projects
to design-teams, for example for those in mentoring or supervisory
roles, and offer valuable insights for industry professionals seek-
ing support or validation for their products. The strength of the
SCTpm lies in its clear visualisation of the user self-care journey,
combined with specific design recommendations. This helps estab-
lish a shared language among different stakeholders, enabling more
effective communication of the strengths and weaknesses of the VR
application being assessed. In this way, the SCTpm contributes to a
more transparent and tangible approach to communicating ideas
and delivering constructive feedback.

3.3 Explaining the SCTpm
The SCTpm (see Figure 1) divides a VR-based self-care experience
into five distinct phases. Throughout each of these phases, users
experience evolving needs, which they reflect on to determine
whether the system meets their individual requirements. If their
needs are satisfied, they are likely to progress to the next phase.
However, if their needs are not met, they may choose to discon-
tinue use of the system. Leaving the system can occur for construc-
tive reasons, such as achieving their self-care goals, acquiring the
necessary skills, feeling healthier and better equipped to manage
real-world challenges, or choosing to explore non-technological
self-care methods. This type of disengagement is referred to as pos-
itive disengagement. In contrast, users may also avoid or abandon a
VR application due to negative factors such as usability issues, an
unsatisfactory user experience, hardware or software limitations,
or significant design shortcomings. Furthermore, there are various
neutral reasons for suspending the use of a VR application. These
include, but are not limited to unforeseen or situational life circum-
stances such as the birth of a child, being on holiday, family-related
matters, individual psychological or physiological factors such as
nausea that could pose risks to the user’s well-being, or forgetting
to use the system. Some of these reasons may lie beyond the design-
ers’ capacity to anticipate or address through design. To distinguish
these scenarios from positive disengagement, this step is referred
to as lapsing.

To meet the diverse and evolving needs of users, designers can
develop and refine their systems through iterative testing, facil-
itating either continued use or positive disengagement. To that
end, designers are supported by guiding questions for each phase,
outlined in the SCTpm, for example, ‘‘How can the user be made com-
fortable with selecting the system?” in the PRE phase. These guiding
questions articulate the primary aims and design objectives to focus
on during each specific phase. Furthermore, the SCTpm offers a
collection of phase-specific design recommendations (see Figure 1)
intended to inspire designers and facilitate the creation of effective
and ethical designs for VR-based self-care and well-being systems.
They can also serve as a checklist to assist in the iterative testing
and evaluation of systems within this context.

The subsequent sections will explore the specific user challenges
and design recommendations relevant to each phase in more detail.
To illustrate how the SCTpm could be used for each phase, we
draw on an imaginative use case of a VR-based self-care application
for emotion regulation (ER). Please note that while our illustrative
example centres on an ER application, we envision that the pro-
posed approach is applicable to a broader range of use contexts. We
envision that the SCTpm was used in brainstorming sessions with
interaction designers and in iterative evaluation cycles to develop
that imagined use case. We discuss a comprehensive design jour-
ney based on this fictitious example, synthesising elements from
each study of the corpus that informed the framework to showcase
specific design recommendations. Elements linking to the specific
design recommendations are presented in phase-specific lists after
the description of each phase.

3.3.1 Pre Phase. After having decided to conduct a VR-based self-
care activity, users need to select a fitting application. However,
they are presented with an overwhelming number of applications
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available in an often unordered manner available on the consumer
market [10, 85]. Users may feel anxious, especially if they are prepar-
ing to address an emotionally challenging task. Thus, in the Pre
phase, the designers’ primary objective should be to reassure users
and facilitate their selection process.

Helpful strategies and design recommendations for this phase
include:

• Transparently communicate risks, i.e., you will re-experience
strong negative emotions,

• Clearly communicate goals and objectives, i.e., to encourage
self-reflection,

• Offer practical guidance for coping strategies, i.e., suggesting
a walk in nature or consulting a mental health professional
if needed.

Transparency in privacy policies and data confidentiality can also
build trust and influence users’ choices [21, 81].

For the illustrative use case, designers could create a comic-style
storyboard to convey the objectives and risks of their VR emotion
regulation self-care applications, leveraging visuals for better re-
call than text. This comic-style storyboard could be uploaded as
2D or 3D to consumer platforms like Steam or printed to inform
participants in user studies. The storyboard might depict a person
recalling an event that triggered strong negative emotions, transpar-
ently explaining that users may relive such events and feel similar
emotions when using the application. It would illustrate that the
application can be exited at any time, but that the reliving moment
typically occurs after approximately 15 minutes in VR. Additionally,
the storyboard would advise that when feeling overwhelmed by
the effects of experiencing the application users could seek support
from friends, family, or therapists, and provide contact details for
public services offering immediate help. These steps could address
users’ needs for comfort and detailed information. In summary, the
storyboard could show how a person experiences strong emotions
to communicate risks and objectives, it could depict a time-specific
structure of the application to communicate clear objectives of the
application, and it could visualise a person talking to friends to
encourage the usage of real-life coping strategies.

3.3.2 Begin Phase. As users engage with the application in the
Begin phase, they often experience a ’blank-page syndrome’ and
feel overwhelmed, particularly if they are untrained in conducting
self-care activities such as self-expression or self-reflection. To help
users become familiar with the system, they can be assisted with
both technical operations (i.e. usability aspects of the system) and
system-specific strategies, such as meaningful self-expression (i.e.
how to conduct the self-care activity) [41]. To that end, systems
could adhere to the following design recommendations:

• Offer a gradual entry into VR, i.e., visually facilitating the tran-
sition between reality and VR, for instance throughmatching
the virtual space to the real one. We recommend referring
to work by Kitson et al. [44] for more detailed guidance on
easing users into VR.

• Offer options to customise the virtual space.
• Provide hands-on scaffolding, i.e., positive affirmations, en-
couragement and detailed guidance about the usability of
the system.

Following these design recommendations can enhance user enjoy-
ment and create a sense of meaning during this phase. The duration
of this phase can vary widely based on individual technical literacy,
mindset, and pre-existing knowledge.

Considering the illustrative use case, the Begin phase marks
when users start with the VR ER application. To ease the transition
from reality to VR, the experience could begin in a virtual space
resembling the user’s real environment, such as a comfortable liv-
ing room. A virtual entity, like a friendly cat, might guide users in
interacting with the space — for example, by encouraging them to
draw on an empty picture frame or throw trash into a bin. Engaging
in virtual cleaning, a metaphor shown to promote relaxation [68],
could further be used to personalise the environment, helping users
feel more at ease. The controls that are thus learned, i.e. drawing
and throwing objects, will be important mechanics in the follow-
ing Core phase. This stage can be skipped if users already know
the application from multiple usages. In a nutshell, these decisions
in designing the Begin phase correspond to the proposed design
recommendations by including a closed space similar to the real
environment as an option for gradual entry into VR, the possibility
to draw and re-arrange 3D objects in the interactive space to cus-
tomise the environment, and the integration of a friendly avatar,
such as a cat, that provides hands-on scaffolding to help users learn
about usability aspects of the system (i.e. drawing and throwing
objects).

3.3.3 Core Phase. Once users are familiar with the system, they
move into the Core phase, where they conduct the primary self-care
activities, such as mindfulness exercises or emotion regulation tasks.
A key challenges in this phase is balancing the level of stimulation,
as both overstimulation and understimulation can result in fatigue
or boredom. Users require time to enter the right mental state and
develop skills that can be integrated into their daily lives. Most self-
care activities of the corpus informing the SCTpm took between
10 and 30 minutes, but the ideal duration for effective self-care
remains an open question. To promote reflection on the self-care
activity objectives, designers could integrate the following design
recommendations:

• Provide a repetitive movement-based interaction with the vir-
tual space that stimulates both mind and body, as gestures and
body postures can enhance cognitive restructuring [69, 100].
For instance, users could be required to interact with 3D
objects involving movement of one’s body for five times or a
couple of minutes. This can promote self-awareness and skill
development [76]. Yet, physical exertion should be balanced
with self-care goals to avoid unnecessary fatigue, which can
detract from engagement and presence. A standing-room-
scale virtual environment can encourage movement and
perspective-taking without causing strain.

• Provide a level of realism that fits to the self-care activity’s goal.
Virtual environments can be realistic, abstract, or minimal-
istic depending on what is deemed the most useful for that
specific self-care activity. For example, based on our corpus,
if the goal is to relax, a realistic naturalistic environment
seems beneficial, whereas when the objective is to express
and reflect on emotions, a more abstract visualisation seems
more effective.
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• Provide high-level reflective scaffolding, prompting deeper re-
flection with the self-care activity and oneself. In contrast to
the Begin phase, this could involve questions about the under-
lying meaning of certain aspects, or the use of metaphorical
visuals that prompt users to reflect on their significance,
elicit reframing, and make them envision how to apply it in
their everyday life.

In the illustrative use case, users transition at their own pace from
their customised virtual living room to the main part of the self-care
activity, for instance by opening the door to enter a vast, minimalist
space. The virtual cat accompanies users, encouraging them to
recall a sad or angry moment and to express their emotions through
drawing, reassuring them that there is no right or wrong way to do
so. If users demonstrate hesitation or difficulty engaging with the
task, the cat proactively offers suggestions or can be approached for
guidance on how to visualise emotions, ensuring that users do not
feel overwhelmed. Once the drawing is complete, the cat offers a
ball of yarn for the user to throw at the drawing. After each throw,
the drawing is gradually erased and the ball of yarn reappears by the
user’s side. This process encourages repeated, physical interaction
with the virtual environment, which allows for necessary time to
process the idea of releasing negative emotions that way [97]. The
cat would occasionally ask high-level reflective questions, nudging
users to think more deeply about what is happening around them.
In summary, these design choices for the Core phase align with the
recommendations as follows: Throwing the ball of yarn repeatedly
at the drawing is a repetitive movement-based interaction with the
environment, a low level of realism was chosen as the self-care goal
is to express own emotions, which opens up the mental capacity
for abstract visualisations, and the cat asking questions about the
drawing makes people reflect more on the meaning behind the ER
activity.

3.3.4 End Phase. In the End phase, it is essential to ensure that
users achieve psychological or mental closure, as the absence of
such closure can lead to rumination and dissatisfaction [28]. They
should feel a sense of accomplishment, strengthening the awareness
that the self-care activity has been successfully concluded and its
objective has been achieved at this moment. This can be facilitated
by integrating the following design recommendations:

• Provide clear mental and visual closure, i.e., through visual
means. For example, the virtual setting could switch again,
or there could appear celebratory visuals or affirming quotes.
These types of visuals can reinforce a sense of accomplish-
ment and discourage rumination.

• Provide a gradual exit back to reality, i.e., integrating a tran-
sition phase back to a familiar virtual space where users feel
secure or that looks similar to their real environment before
removing the VR headset.

• Provide notice that links to existing human support systems.
Integrating this can compensate for potential shortcomings
of the system.

In the illustrative use case, this could be reflected by the cat
guiding users back to the previously customised virtual living room.
This change of scenery back to a known scene would be a gradual
exit out of VR. The ball of yarn could rest on the couch, symbolising

the completion of the ER task. A recording could play on the TV,
showing the user throwing the ball of yarn at the drawing and
gradually erasing it. Both of these aspects can help users to find
mental closure and understand that the self-care activity has been
successfully finished. The cat could then gently remind the user of
the available human support system in reality, should they wish to
talk to someone.

3.3.5 Post Phase. The Post phase refers to the design of self-care
experiences beyond VR, that is, after users have completed the VR
self-care activity. In this phase, users reflect on their experiences
and the application’s effectiveness, thinking back to what it was
like when using the system and if their overall self-care needs were
met. They then decide whether to re-engage with the same system
(leading them back to the Begin phase) or if they want to skip the
Begin phase in case they are already used to the system and thus
jump directly to the Core phase. They can also explore alternative
applications (transitioning to the Pre phase), or disengage or lapse
completely from using the system. The duration of this phase can
vary drastically, lasting fromminutes or hours to weeks andmonths.
Still, several design recommendations can be leveraged to shape the
users’ experience during this phase; they can encourage continued
engagement or positive disengagement. For instance, designers
could pay attention to the following:

• Provide traces of the virtual self-care activities on other digital
systems, i.e., screenshots or scores from finishing the self-care
activity could be provided in the digital space as reminders.
This can refer to VR, such as appearing when next putting on
the headset, but could also extend to other digital spaces such
as receiving notifications on a smartphone or connecting
wearables to insights or scores gained in VR.

• Provide tangible physical reminders in reality, i.e., displaying
self-care outcomes like drawings made in VR as pictures in
the real home, for example through printing or displaying
on a smart screen.

Seeing those traces of the VR-based self-care activity in the digital or
physical space in everyday life can facilitate reflection and motivate
ongoing use. This consideration is especially important for VR-
based SCTs, as they are not as seamlessly integrated into daily
routines as mobile applications on smartphones, and people might
need gentle reminders to re-engage with the experience. Being
reminded could consolidate the outcomes of the self-care journey,
such as personal growth, practising strategies, and strengthening
learnings from reflective activities.

Translated to the imaginative use case, the users would have
taken off the VR glasses and be back in reality in the Post phase.
The cat from the VR experience could occasionally appear on their
smartphone, playing with the ball of yarn and sharing encouraging
quotes. It would remind users that they can continue using the
app if needed. Additionally, the recording of how the user erased
the VR drawing could be provided as a moving gif. Users could
also print their VR drawing or personalised living room as wall
art, and optionally, receive a customised ball of yarn as a keepsake.
Therefore, the cat appearing on the smartphone and the recording
as a gif represent traces of the virtual activities found in other digital
spaces of users’ everyday life, and the print-out and the real ball of
yarn are tangible reminders of the self-growth journey.
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4 Validating the SCTpm
To validate the SCTpm, we conducted semi-structured expert inter-
views with 𝑛 = 10 participants. The overall aim was to evaluate if
the SCTpm was intuitively understandable, how it could be used in
practice, and to discuss any potential refinements. This section first
introduces our expert sample. We then present the procedure of
the interviews and discuss how we collected and analysed the data.

4.1 Participant Sample
We recruited experts from our extended professional and social
network, resulting in a diverse group representing seven different
nationalities. In the selection process, we ensured diversity to better
evaluate the generalisability of the SCTpm across different well-
being contexts, SCTs, and user groups. Thus, our sample included
both early-career researchers (less than two years of experience)
and senior researchers (with over 25 years of experience) in HCI
and well-being. The average age of participants was 35.8𝑦𝑒𝑎𝑟𝑠 (min:
26𝑦𝑒𝑎𝑟𝑠 , max: 55𝑦𝑒𝑎𝑟𝑠 , sd: 8.27𝑦𝑒𝑎𝑟𝑠), with an average of 10.15 years
of experience (min: 1.5𝑦𝑒𝑎𝑟𝑠 , max: 25𝑦𝑒𝑎𝑟𝑠 , sd: 7.09𝑦𝑒𝑎𝑟𝑠 .). We also
aimed for a broad representation across sub-disciplines, including
experts in personal informatics, (serious) game design, physical and
mental health, digital health, and well-being. For further details,
see Table 1.

4.2 Procedure
The participants were sent an initial version of the SCTpm with
a short description via email to read before the interview. This
material can be found in the supplementary material. After giving
informed consent and providing demographic data, the researcher
briefly presented the framework again while screen sharing to re-
mind experts about the structure. Then, the participants were asked
about their first impression, aspects they would like to adjust or
refine, how they envision the framework to be used and by whom,
and how if at all, they would apply this framework in their own re-
search. The full interview guide can be found in the supplementary
material as well.

4.3 Data Collection & Analysis
We gathered qualitative feedback from the participants to under-
stand their thoughts about the SCTpm, how it could be used and
by whom, and to gather ideas for refinement. The semi-structured
interviews were conducted via Zoom and lasted on average 32 :
28𝑚𝑖𝑛𝑢𝑡𝑒𝑠 (min: 23 : 42𝑚𝑖𝑛𝑢𝑡𝑒𝑠 , max: 44 : 20𝑚𝑖𝑛𝑢𝑡𝑒𝑠 , SD: 6 :
29𝑚𝑖𝑛𝑢𝑡𝑒𝑠). Interviews were audio-recorded, transcribed verbatim,
and imported into Atlas.ti software. Initially, two authors coded
two interviews using open coding and established a coding tree
through iterative discussion. The remaining transcripts were then
individually coded by one author using the established coding tree.
Themes were identified through thematic analysis [12] in a final
discussion session between two authors.

4.4 Findings of the Expert Validation
Overall, all the participants emphasised the need for a framework
such as SCTpm, and highlighted the benefits for HCI research,
their own research fields and applicability to multiple contexts and
flexibility in design. Some core findings will be discussed in this

section. One participant summarised the need for the SCTpm as
follows:

“Reflecting on the studies that we do and also derive
recommendations based on what worked and what
did not work is very important to make progress in
human-computer interaction. Meaning that we defi-
nitely need this type of work in order to identify best
practice guidance.” (E5)

Based on our qualitative inquiry, four themes were derived from
the data: Creating Shared Language and Facilitating Exchange, En-
hancing Inspiration and Facilitating Evaluation, Addressing Disen-
gagement as a Positive Choice, and Balancing Specificity with Gener-
alisability.

4.4.1 Creating Shared Language and Facilitating Exchange. One of
the key insights from the feedback was the emphasis on shared
language as a strength of the framework. Participants appreciated
how the framework helped simplify discussions about challenges
related to self-care by providing a common vocabulary. This shared
language was seen as especially helpful for facilitating communi-
cation between different target user groups, such as designers in
industry, healthcare professionals, early-career and established HCI
researchers, and students, allowing them to better express and ad-
dress specific needs and challenges when designing and evaluating
VR applications for self-care systems. Experts reflected that such a
shared language can enhance collaboration both in the design and
implementation phases and facilitate teamwork in the idea genera-
tion phase. It can ensure that users of the framework, regardless
of their level or area of expertise, can quickly grasp the model’s
components and apply them in real-world contexts. By supporting
dialogue, the framework can facilitate that the system’s goals and
objectives are more clearly understood and achieved. One expert
clarified:

“So in HCI, it’s like, we all have different terms for
things. So yeah, having that shared language would
be helpful. [...] As a visual, it gives students and peo-
ple from the industry something more tangible rather
than just like ’hey, you should have reflective scaffold-
ing’. It’s like: Where should you have that in which
stage? And then have some examples of what that
could look like for XR, this just gives people the lan-
guage to talk about the same thing.” (E2)

4.4.2 Enhancing Inspiration and Facilitating Evaluation. This theme
highlights the SCTpm’s dual function: inspiring the design of new
systems while also facilitating the assessment of existing ones. Ex-
perts noted that the SCTpm could serve as a checklist or guideline
when developing new systems within the well-being and self-care
context. They explained that both they themselves and the students
they supervise often have innovative ideas for new systems but fre-
quently overlook designing for phases beyond the core experience.
In such cases, referring to the SCTpm can initiate a reflective design
process, ensuring that all phases – not just the core – are addressed.
Furthermore, the framework’s specific design recommendations
help refine ideas, leading to the creation of more effective and safe
self-care activities. By providing this framework, the SCTpm can
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Table 1: Participant Demographics

P-ID Age Gender Region of
Residence

Profession Main Expertise Research Interests Years of
Experi-
ence

Model Ex-
pertise

E1 36 Male Europe Lecturer
in Digital
Health

digital health, health,
supporting people in ex-
pressing health needs

Design & Development of
systems, well-being, health,
self-reflection, human-centred
health technologies, generative
AI

7 Yes

E2 34 Female North
America

Postdoctoral
Researcher

Mental health and well-
being technologies

Design and development of sys-
tems, evaluation of systems, XR,
wearable technologies

10 Yes

E3 42 Female Oceania Senior Lec-
turer

VR, serious games, sup-
porting people with de-
pression, exergames

Persuasive technologies, well-
being, health, mental health, de-
sign and development of sys-
tems, personal informatics

15 Yes

E4 29 Female Europe PhD
Student

Technologies for men-
tal health, e.g. disorders

Well-being, understanding user
needs, design and development
of systems, personal informatics

3 Yes

E5 42 Male Oceania Associate
Professor

UX, games, supporting
people to physically
and mentally improve

Well-being, mental health, phys-
ical health, design and develop-
ment of systems, VR

16 Yes

E6 36 Male Europe Professor
for HCI

Technologies for well-
being and physical ther-
apy

well-being, physical health, men-
tal health, design and devel-
opment of systems, VR, self-
reflection, personal informatics

15 Yes

E7 29 Male Europe PhD
Student

interactive immersive
media, XR, education

well-being, design and de-
velopment of systems, XR,
self-reflection, learning, self-
improvement

5 No

E8 29 Female Europe PhD
Student

feedback systems to
support people improv-
ing themselves

physical health, personal infor-
matics, well-being, design and
development of systems

4 No

E9 55 Female North
America

Professor
for HCI

playful technology, sup-
porting people socially
and emotionally

well-being, design and devel-
opment of systems, VR, self-
reflection, games and play

25+ Yes

E10 26 Female Europe PhD
Student

digital health, AI digital health, well-being, design
and development of systems, be-
haviour change

1.5 Yes

also foster creativity by encouraging ideation and anticipating chal-
lenges in regard to engagement and user needs. One participant
explained:

“The model would be really helpful in teaching, pro-
viding students who want to create something that
helps people some guidance. They need a framework
to help them. [...] And in design brainstorming ses-
sions with myself or with a team, to map out what
the user experience is.” (E2)

The SCTpm was also viewed as highly valuable for evaluating
existing prototypes. Experts frequently receive requests from in-
dustry professionals and students to evaluate their systems. In
alignment with the theme of Creating Shared Language, the SCTpm

can serve as a common framework for identifying and communi-
cating system shortcomings. It can also act as a self-assessment
tool for designers, providing a structured approach to evaluating
their own systems. Experts emphasised the benefit that the SCTpm
provides a structured approach for assessment, which is easily un-
derstandable. They stressed that inspiration and evaluation are
closely intertwined in iterative design cycles, particularly within
the framework of Human-Centred Design (HCD) and participatory
design, both being underlying constructs of the SCTpm. Given this
context, they see the potential for the SCTpm to be used in both
generative and evaluative ways, guiding the creation of new ideas
while also providing a robust framework for assessing and refining
them.
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“Sometimes systems cover all of these phases even in
one session, like in a user study. So I think when I
have a VR system that I want to evaluate, then I can
probably try to consider all these phases in my design
process already. This can be a reminder to not forget
to, like, provide participants with like the outcome
or meaning of the system in the End and Post phase”
(E8)

4.4.3 Addressing Disengagement as a Positive Choice. A critical
observation made by nearly all experts was the need to view disen-
gagement from SCTs as a potentially positive or necessary choice.
They mentioned that disengagement could result from valid rea-
sons, such as the user’s life context (e.g. illness, stress, vacation).
Additionally, many well-being interventions are intentionally de-
signed to become redundant over time. This occurs when users
have sufficiently learned and practised the necessary skills within
the safe environment provided by VR, enabling them to apply these
strategies in real-life situations. Self-care support supported by tech-
nology is also often only needed in specific life circumstances, such
as feeling sad because of a specific event. Thus, the continued use of
the interventions might not necessarily be required as part of users’
self-care. To that end, experts highlighted the distinction between
positive disengagement from SCTs and lapsing. While positive dis-
engagement was seen as a natural and beneficial outcome when
users no longer require the intervention, lapsing carries negative
connotations and is often attributed to usability problems or design
flaws within the system. The feedback suggested that lapsing and
deviation phases should be presented in a way that accounts for
these differences in terminology. This was summarised as follows
by E1:

“Within HCI research, there’s a lot of work that has
highlighted that disengagement is actually not a bad
thing, that they have very good reasons for it, and that
disengagement is actually a very important phenom-
enon to look at. So there are also increasingly more
studies that investigate why people abandon digital
technology. If it is a technology-related issue, maybe
usability of user experience issue, then it obviously
needs to be fixed.” (E6)

4.4.4 Balancing Specificity with Generalisability. Another finding
from the interviews was the importance of balancing concrete,
specific examples and ensuring the framework remains general
enough to be applicable across a wide range of contexts.

On the one hand, experts noted that examples and case studies
help clarify the application of the SCTpm, especially for novice
users. They identified one of the framework’s key strengths in its
specific design recommendations, with some experts expressing
great enthusiasm to implement these ideas in their upcoming pro-
totypes. They also stressed that, despite these tailored suggestions,
the framework remains sufficiently generalisable, ensuring it can
be widely applied across different contexts. To that end, experts
further explained that as researchers become more experienced,
they require more specific connections to their respective subfields.
Being less targeted to specific design contexts is, thus, a shortcom-
ing. Thus, when using it in their own research, they suggested

combining the SCTpm with field-specific frameworks tailored to
the particular well-being context, such as mindfulness activities, to
create the most effective self-care activities.

On the other hand, there is a risk that overly prescriptive exam-
ples could narrow the framework’s scope, limiting its applicability.
Experts emphasised the importance of ensuring the framework re-
mains versatile enough to address various use cases, as experts were
excited about the possibility to be able to use this framework when
designing completely different SCTs. Yet, the framework should
avoid an overly abstract, high-level approach that could diminish
its practical usability. This dichotomy is expressed illustratively as
follows:

“The powerful element of this model is actually the
sensitising nature of it. Rather than treating it like
a recipe, this model is more useful as it makes you
aware of perspectives and techniques that you have
not considered yet. [...] People could try it with other
technologies, and see how it combines with other
more explicit models [from respective fields]” (E1)

4.5 Findings from Expert Validation Informing
the Visual Appearance of the SCTpm

Participants further provided specific refinement ideas on how
the appearance of the SCTpm could be changed to increase intu-
itive understanding and increase usability across expertise levels of
the target group (see subsubsection 3.2.1). A figure depicting the
changes from the initial version to the final version of the SCTpm
is included in the Appendix Figure 3 and a detailed explanation of
each change can be found in the supplementary material. In sum-
mary, the findings from the expert validation inform the SCTpm as
follows:

• Radial Format Into Linear Orientation: The model’s shape
was changed from radial to linear to better reflect the se-
quence of user interaction phases and to visually separate
real-world phases (Pre and Post) from VR-based interaction.

• Deviating, Lapsing and Guidance: The terminology and ar-
rows indicating users leaving the system were revised to
more neutrally and accurately reflect diverse user journeys,
now emphasising positive disengagement, and to clarify this
for both experienced and new designers.

• Deviating, Lapsing and Guidance: The terminology and ar-
rows indicating users leaving the system were revised to
more neutrally and accurately reflect diverse user journeys,
now emphasising positive disengagement, and to clarify this
for both experienced and new designers.

• User Self-Care Journey: The visualisation of the user journey
was refined with dashed arrows showing multiple return
paths, acknowledging that users may re-enter the system at
different phases or discontinue use altogether.

• Guiding Questions and Design Recommendations: To im-
prove clarity and flexibility, the guiding questions for SCT
designers were integrated directly into the SCTpm while de-
sign recommendations were moved to a separate part of the
figure to give themmore prominence, thus visually balancing
meta-level guidance with VR-specific design recommenda-
tions.
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• Wording of Design Recommendations: Based on expert feed-
back, some design recommendations were reworded for
greater clarity and intuitive understanding.

• Icon Changes: Icons were updated to more clearly convey
the core design goals of each phase and enhance alignment
between visual elements, guiding questions, and design in-
tentions.

5 Discussion
In this work, we constructed the VR-based Self-Care Technology
Process Model (SCTpm), a framework combining a user self-care
journey with phase-specific design recommendations supporting
designers in creating VR-based self-care and well-being systems.
In this section, we discuss the generalisability of the framework,
which was based on findings related to VR, to other SCTs. Further,
we reflect on its adaptability to specific well-being use contexts,
and present limitations and future work.

5.1 Generalisability to other SCTs
The SCTpm was constructed based on six VR related studies for
self-care and well-being, making it particularly suited to design-
ing VR-based self-care and well-being applications. However, we
found an interesting tension between the need for the framework
to be generalisable to other SCTs and being specific and tailored
to VR. As experts highlighted the perceived broad applicability of
the SCTpm to both other technologies and different well-being con-
texts (i.e. mindfulness, cognitive restructuring, reflecting on health),
it seems well suitable to be used for other self-care technologies
(SCTs), including augmented reality (AR), mobile applications, per-
sonal informatics, and artificial intelligence (AI). While the user-
centred requirements are similar across various SCTs, reinforcing
the SCTpm’s versatility, an open question remains how phases of
the framework might change in other non-VR SCT contexts. For
instance, when translating the SCTpm to a mobile application for
self-care, will there be discernable Begin phase or will users start
more immediately with the Core phase? Future work should vali-
date the framework for different SCTs, confirming its effectiveness
beyond VR-based well-being and self-care support.

At the same time, the SCTpm was praised for providing specific
and tangible phase-specific guiding questions and design recom-
mendations, which were considered applicable or can be made
applicable to other SCT contexts in line with intermediate level
knowledge [36]. To that end, the SCTpm is considered an adaptable
tool for specific design endeavours. To elaborate, when designers
have already experienced a design resource or strategy in their
respective fields that show promise, they can use the SCTpm to
classify and structure it accordingly. For instance, when designing
for vulnerable and marginalised user groups, designers would need
to adapt the design recommendations accordingly. Effectively, the
SCTpm has the potential to be customisable to explicit research
endeavours.

5.2 Applicability to Social Experiences
The SCTpm was constructed based on studies that focused on in-
dividual VR-based self-care and well-being applications in mind.
Together with the experts, we reflected on the applicability of the

framework to multi-user and group experiences; key take-away
messages are highlighted in bold. A key challenge is supporting
asynchronous progression, as participants in the Begin and Core
phases may move at different speeds. Some users may take longer
to acclimatise to the VR environment or engage with tasks, requir-
ing flexibility in pacing and tools to maintain group cohesion. In
the End phase, achieving collective closure is vital, as users may
be ready to finish at different times. Features like shared virtual
memory books could foster a sense of group accomplishment while
allowing for personalised closure at the same time.

Further, social dynamics also play a significant role. Some ex-
periences are structured and hosted, such as family therapy led
by a therapist, while others are open-ended, like volunteer-based
self-care support groups. Hosted sessions are more coordinated,
whereas self-organised groups require flexible frameworks to ac-
commodate fluctuating participation and leadership. Thus, the
framework would need to be extended to address the needs
of the group as a whole.

We hypothesise that the SCTpm remains a valuable tool sup-
porting designers navigating these challenges with social group
dynamics. The individual phase-specific needs still apply, how-
ever the importance to integrate some of the specific design rec-
ommendations may differ. For example, there is a multi-user VR
application for emotional expression supporting teenagers paired
with teenagers or teenagers paired with their parents to collabora-
tively express and reflect on their emotions in regard to a shared
conflict [86]. In this context, designing flexible transition phases
to prevent user boredom is crucial for creating an engaging and
effective application. Therefore, the SCTpm would need to be
expanded to include these guiding questions as a core ele-
ment in the design and iterative testing of such applications.
Further, the research about collaborative experiences found that
parental guiding can successfully scaffold the reflection process for
teenagers. This might diminish the need for high-reflective scaf-
folding provided by the system in the Core phase of the application,
which would need to be adjusted to account for human guid-
ance in social VR settings. This posits an interesting research
endeavour for future work.

5.3 Limitations
The diverse participant sample in this study introduces several
limitations. The wide range of experience levels, from early-career
PhD students to senior academics, may have influenced the depth
of contributions. In tendency, PhD students had less experience
with model development and possibilities to compare to other mod-
els, providing more theoretical than practical insights. Yet, their
input was valuable in regard to an intuitive understanding of the
SCTpm, especially considering that students and novice researchers
were considered part of the direct target group of using the model.
Additionally, we incorporated a wide range of well-being and self-
care-related research interests, ranging from digital health over
serious games to personal informatics. This broad range of focus
areas may have fragmented the discussion, with certain aspects of
the framework receiving more attention than others, depending
on individual priorities. Future research may benefit from a more
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focused participant group to ensure a broader applicability of the
framework.

Furthermore, while the SCTpm is based on a carefully selected
corpus that spans a wide range of self-care activities – from mind-
fulness and introspection to emotional self-expression and reg-
ulation – it stems from studies by a single research group. This
offers the advantage of coherence and depth across key aspects
of VR-based self-care but also may introduce a potential bias, as
the framework could reflect the group’s specific perspectives and
design approaches. Future work should explore its applicability and
robustness by incorporating diverse contributions from different
institutions and research traditions.

Moreover, we assessed the conceptual validity of the SCTpm
through interviews with HCI experts. As a valuable next step, a
series of concrete case studies could apply the SCTpm in real-world
research contexts such as ideation, evaluation, and teaching. Fur-
thermore, a between-subject design – comparing research projects
in which the framework is used with those in which it is not –
could be employed to evaluate the practical benefits of the SCTpm
in everyday research practice, examining whether the envisioned
use cases and anticipated effects hold true in practice.

6 Conclusion
In this work, we have presented the Self-Care Technology Process
Model (SCTpm), which supports designers of Virtual Reality (VR)
applications in designing effective, safe, and engaging self-care and
well-being applications. It integrates the diverse yet specific needs
of users in their self-care journey with explicit guiding questions
and design recommendations. Based on six VR-based self-care stud-
ies, we identified five phases in the self-care journey of users that
can be actively designed for. We validated the framework with
𝑛 = 10 experts, showing how using it can create shared language
between a multitude of stakeholders. The SCTpm can be used both
to inspire the creation of new systems and to evaluate existing
ones. It was found to strike a balance between being generalisable
across various well-being contexts and offering specific, practical
guidance for designers of VR-based self-care technologies. Thus,
the SCTpm addressed the need in HCI research of an integrated
and holistic framework, empowering designers to navigate the key
steps required to create effective, safe, and engaging VR-based self-
care applications by providing specific yet adaptable guidance to
tailor solutions to specific use cases, enabling users to feel that their
individual needs are met.
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Appendix

Figure 3: Changes from the initial version of the SCTpm to the final version of the SCTpm, based on expert feedback. A more
detailed description and motivation for each change can be found in the supplementary material.
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